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BENCH-SCALE TREATABILITY STUDY
SOILTECH ANAEROBIC THERMAL PROCESS
AMERICAN CHEMICAL SERVICES NPL SITE

GRIFFITH, INDIANA

1.0 INTRODUCTION

Canonie Environmental Services Corp. (Canonie) and SoilTech ATP Systems, Inc.
(SoilTech) conducted bench-scale tests to determine the effectiveness of a low
temperature thermal desorption process, the SoilTech Anaerobic Thermal Process
(ATP) System, for removing contaminants from soil and waste samples from the
American Chemical Services (ACS) National Priority List (NPL) site in Griffith, Indiana.
Soils and wastes at the ACS site contain volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), and polychlorinated biphenyis (PCBs). The
overall objectives of the tests were to determine the effectiveness of the ATP system
in removing the contaminants from the source material and to assess the viability of

the full-scale ATP System in treating the soils and wastes at the ACS site.

Tests were conducted on the samples according to normal procedures and no
significant variations or changes were necessary. The standard retort test
temperatures of 1000°F and 1100°F were used and the duration of each retort tes:

was the same as SoilTech’s standard, approximately 30 minutes.

The test data indicated that the ATP System is well suited for treating material from

the ACS site. Specifically, the tests provided the following information:

1. PCBs were reduced to nondetectable levels [with a detection limit of 1008
micrograms per kilogram (ug/kg) or parts per billion {ppb)] in the tnhree
treated samples, half the remedigtion level specified in the Reques: for

Proposa! (RFP). Total recoverable petroleumhydrocarbons (TRPH) were aiso

TN AT AILTRIATRYUARPT A I 133X
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reduced to nondetectable levels. {SoilTech has demonsirated at commercial

scale that the target PCB concentration of 2000 ppb or less can be

achieved.)

2. Concentrations of VOCs and SVOCs were reduced to non-detect levels or,
if detected, to levels below the remediation levels/cleanup goals. The
exceptions to this are further explained in Section 3.2. These exceptions

are where analysis indicated the compound was not present but the

detection limit was above the remediation level.

3. The total arganic carbon (TOC) presentin the feed material was significantly
reduced by the ATP System. However, some TOC was present in the
treated soil indicating the presence of carbonaceous material which was not
combustible at temperatures of up to 1200 degrees Fahrenheit (°F). A more

extensive discussion of TOC analysis is praovided at the end of Section 3.2.

4, Liquid products of the ATP System are treatable by conventional treatment
methods. The aqueous liquid product (water) generated by the treatment
process can be treated in an on-site or off-site water treatment system. If
treated on-site, the treated water can be used to cool and reduce dusting of
the combusted material which exits the ATP System. The organic liquid

product (oil) generated by the treatment process can be sent ofi-site for

disposal.

Described belovw are a summary of project activities, a cescription of the '~as:e

stream, and a description of the ATP Technology.

SEToase 1 vaan
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1.1 Summary of Project Activities

Canonie was contracted by Warzyn, Inc. (Warzyn) to conduct a bench-scale
treatability study on three representative samples from the ACS site using the low
temperature thermal desorption system - ATP. Canonie and ScilTech (a Canonie
affiliate which provides full-scale ATP services within the United States) completed

the treatability study in accordance with their proposal, the contract, and

correspondence received from Warzyn.

SoilTech maintains laboratory space at the facility of Hazen Research, Inc. (Hazen) in
Golden, Colorado, for the operation of the ATP bench-scale unit. All bench-scale ATP
tests and operations are conducted by Hazen personnel under SoilTech’s direction.
For the ACS treatability study, all the bench-scale tests were conducted at the Hazen

facility using a bench-scale ATP System and Hazen personnel.

Three initial source samples from the ACS site were collected and sent to Hazen by
Warzyn. Hazen identification numbers (HRI No.) were assigned to each sample and

are cross-referenced below with Warzyn’s designation numbers.

Warzyn Designation HRI No. Sample Location

ACS-COTREAT 02-02 46532-1 Treatment Lagoon Area
ACS-COOFF 02-01 46532-2 Off-Site Containment Area
ACS-CQOFF 03-01 46532-3 Off-Site Containment Area (spiked)

A representative subsample of each source sampie was collected by Hazen and
analyzed for PCBs and SVOCs on an expedited turnaround. Analyses were conducted

by Vista Laboratories, Inc. {Vista) of Coiorado. Analytical results indicated that the

I I EIIUTREATRYLART JApel 2, 1337
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4
PCB concentration for each of the source samples was below 100 parts per million
(ppm) or milligrams per kilogram (mg/kg). After reviewing the results, Warzyn
concluded that the samples may not meet their requirements and therefore, additional

field sampling was warranted.

Warzyn conducted a second round of field sampling and sent two additional squrce
samples to Hazen. Hazen's identification numbers (HRI No.) are cross-referenced with

Warzyn's designation as shown below.

Warzyn Designation HRI! No. Sample Location
ACS-TP0O2A-01 46532-4 On-site Containment Area (spiked)
ACS-TPO2A-02 46532-5 On-site Containment Area

After reviewing the analytical results, these samples were not considered to be
representative of the weighted average VOC and SVOC concentrations in the waste

matrix based on the remedial investigation (Rl) data.

Warzyn then decided that Sample HRI 46532-2 (ACS-COOFF 02-01, Off-site
Containment Area) could be used as a feed sample, and Samples HR! 46532-3 [ACS-
COOFF03-01, Off-site Containment Area (spiked)jand HR1 46532-4 [ACS-TP0O2A-01,
On-site Containment Area (spiked}] would be suitable for the treatability study only
if the concentrations of PCBs and SVOCs in these samples could be augmented with
spiking solutions. Warzyn prepared the spiking solutions and sent them to Hazen
along with mixing instructions. The spiking solution concentrations and resu!ting

spiked soil concentrations, as anticipated by Warzyn, are tabulated belowy.

200 3TSII TRIATARYY SET O ane 10t 23l
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Set 1 for Sample HRI 46532-3
ACS-COOFF 03-01, Off-Site Containment Area, spiked

Concentration per Anticipated Spiked
Compound Aliquot (mg/kg) Soil Concentration (mg/kg}
Aroclor 1248 600 200
1.1,1-Trichloroethane 15,000 5,000
Benzene 6,000 2,000
Isophorone 3,000 1,000
bis(2-ethyihexy!)phthalate 2,100 700
Set 2 for Sample HRI 46532-4 ’
ACS-TPO2A-01, On-site Containment Area, spiked g
' Concentration per Anticipated Spiked Soil !
Compound Aliquot (mg/kg) Concentration {mg/kg) i
1,1,1-Trichloroethane 45,000 15,000 |
Tetrachloroethane 9,000 3,000 :
Methyl ethyl ketone 9,000 3,000 |
Trichloroethene 3,000 1,000 l
bis{2-ethylhexyl)phthalate 2,100 700 -5
bis(2-chloroethyljether 225 75
Chrysene 90 30 x
Aroclor 1248 1,500 500 '

Hazen spiked Samples HRI 46532-3 [ACS-COOFF 03-01, Off-site Containment Araz
(spiked}] and HRI 46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)] v/i:h
spike solutions Set 1 and Set 2, respectively. Thus, one unspiked sampic

HRI 46532-2 (ACS-COOFF 02-01, Off-site Containment Area)] and two spikec

Clananie— -



6
samples (HR1 46532-3 [ACS-COOQFF 03-01, Off-site Containment Area} and 46532-4
(ACS-TPO2A-01, On-site Containment Area) were prepared and tested during the

treatability study.

All the treatability test runs were conducted between January 13 and January 29,
1993. Untreated samples of the spiked feed material were collected and sent to
Warzyn for analyses. Samples of unspiked feed material, all the treated material and
other residual streams generated during the study were collected and analyzed
through Hazen and other laboratories. Details on the test procedures and on sampling

and analyses are presented in Section 2.0.

A treatability study report prepared by Hazen is presented in Appendix A.

1.2 Waste Feed Stream Description

A brief description of the source materials subjected to testing is provided below. A

detailed description can Le found in Appendix A.

The following observations were made by Hazen regarding the color, matrix, and other

characteristics of the source material:

e HRI 46532-2 (ACS-COOQOFF 02-01, Off-site Containment Area): This was a

brown-grey granular mud material with approximately one-half inch of brow.
water standing on top. Several brown and white pebbles were also observed.
The sampie was easily mixed by hand and resembled thick, wet concrete. The

maisture content for the sample was determined 1o be 21.7 percent {wet basis)

7 ln-\n P S N -
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and the ash was 71.3 percent. Loss on ignition for the ash material was 1.42

percent.

HRI 4 2-3 [ACS- FF 03-01, QOff-si ntainment Area (spiked}]: This
was a moist dark brown to black soil. The material contained some rocks up
to one-half inch in diameter, humus, and a few tan clay chunks that broke apart
easily. The moisture content for the sample was determined to be 18.6
percent, and the ash was 75.3 percent. Loss on ignition for the ash material

was 2.15 percent.

HR| 46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)]l: This was

a tan sludge material with dark brown crystals up to 2 inches in diameter, some
sand or dirt, and some black streaks of an oil-like substance. The crystals
broke up into small flakes with agitation. The moisture content for the sample
was determined to be 29.2 percent, and the ash was 47.5 percent. Loss on

ignition for the ash material was 0.87 percent.

Particle-size data for the source (feed) samples are presented in Tables 1 through 4

of Appendix A. A graphical depiction of the particle-size data is presented on Figures

1 through 3 of Appendix A.

1.3 Remedial Technoloqy Description

The ATP Technology was originally conceived as a means of performing primary

refining of tar sands and oil shales to crude oil in the early 1970s. UMATAC Indus:riai

Processes (UMATAC) of Canada developed and tested the technology over a period

of more than 15 years with funding from the Alberta Qil Sands Technology Research

. 32330 TREATAVI RPT lAped 2, 13331
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Authority (AOSTRA). In 1988, Canonie entered into an exclusive licensing agreement
to utilize the technology for waste treatment in the United States. Together, Canonie
and UMATAC formed SoiliTech and are equal partners in its ownership. This section

describes the full-scale desorption process, ATP, whose aperations are simulated by

the bench-scale ATP equipment.

1.3.1 Description of the SoilTech ATP System

1.3.1.1 Overview

The central element of the SoilTech ATP System is the processor which resembles a
rotary kiln on its exterior. However, inside the processor are three physically distinct
zones and four zones of distinctly different physical processes. The four physical

process zones are as foliows:

Preheat zone
Reaction zone

Combustion zone

-l A

Cooling zone

Figure 1 shows a schematic cross section of the processor and depicts each of the

four zones.

Low-temperature volatiles such as water and light organics are distilled in the preheat
zone at temperatures of about 600°F. Qils and other heavy volatiles are distilled in
the retort zone at temperatures typically in the range of 300°F to 1,150°F under

anaerobic (oxygen-depleted) conditions. The anaerobic conditior in the retort zone

CCa. 32 320.TREATAVI ART 2001 2. 1332
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is maintained by sand seals which allow the passage of solids and inhibit the flow of
gases. The seals are located between the preheat zone and the retort zone and
between the retort zone and the combustion zone. The vaporized water and organic

products are removed from the processor, then condensed and separated in the vapor

train equipment.

In the retort zone, some thermal cracking and coking of organic materials usually
occurs, creating lighter organic gases and a coke deposit on the mineral solids. The
coke is then oxidized in the combustion zone at 1,300°F to 1,400°F and thus pro-
vides part of the process’s heat requirements. Part of the hot sand in the combustion
zone continuously recycles back to the retort zone to provide the primary heat source
for the roughly 600°F feed entering from the retort zone. The remaining sand leaving
the combustion zone is cooled for discharge, heating the incoming solids or sludge in
the preheat zone by thermal conduction through the annular wall. A simplified flow

diagram of the entire process is illustrated on Figure 2.

1.3.1.2 Hazardous Waste Treatment

When treating hazardous wastes and sludges, the SoilTech ATP System separates the
hazardous components from the inert fraction of the waste. VOCs, SVOCs, hydro-
carbons in general, and significantly high-boiling-point organics [such as polynuclear
aromatics (PAHs)] and heavy, halogenated hydrocarbons {such as PCBs) are removec
from the solids in the preheat and retort zones. Consequently, the coked solids can
be oxidized in the combustion zone without creating air emissions problems. Cleaned
solids can often be backfilled or otherwise disposed of as nonhazardous was:e.

SoilTech’s experience at two superfund sites attests to this.

oW 30530 TREATAVIRPT (Ager 21333,
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1.3.1.3 Thermal Desorption

Test work and commercial Superfund remediation work conducted on PCB-
contaminated sands and sludges demonstrated that solids are efficiently cleaned to
very low residual levels. The PCBs removed from wastes are recovered in the
condensed oil product. In a commerciai project, the oil concentrate can then be
managed. As an example, the oil can be shipped off-site for disposal or incineration.
This was the procedure used at the Waukegan Harbor Superfund Site. This lower
temperature thermal treatment gives significant advantages in process reliability and

overail economics compared to wholesale incineration of oily sludges and soils.

1.3.1.4 Dehalogenation {Dechlorination)

In some cases, halogenated organic compounds such as PCBs can be totally destroyed
on-site by integrating dechlorination with the ATP System. The SoilTech ATP Unit
provides the heat, retention time, and mixing characteristics required to make
dechlorination reactions work. The commercial cleanup performed at the Wide Beach
Superfund Project indicated that over 85 percent of the PCBs entering the unit were
destroyed by dechlorination in their first pass. The remaining 15 percent of the PC8s
were thermally desorbed from the soil, condensed, mixed with dechlorination
chemicals, then recycled to the feed end of the unit. This "recycle to extinction”

technigque resulted in total on-site destruction of PCBs at the Wide Beach site.

Coi!ectively, the balance of this report provides detailed descriptions of the
source/feed material, the bench-scale and full-scale equipment, the treatability test

procedures and observations, the analytical test results, and the evaluation of scale-up

to full-scale gperations.

ClavmaAaria-
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2.0 TREATABILITY STUDY APPROACH

2.1 Test Objectives and Rationale
The main focus of this bench-scale treatability study was to determine the ATP
System’s effectiveness in tfeating the subject materials from the ACS site. The

specific objectives of this study, as defined in Canonie’s proposal, were to:

1. Determine the effectiveness of the ATP System in removing VOCs, SVOCs, and

PCBs from contaminated soils and wastes to remediation levels;
2. Determine TOC content of untreated and treated soils and wastes:

3. Define operational constraints and/or limitations with respect to the materials

tested at this site.

2.2 Equipment and Materials

As indicated earlier, SoilTech maintains laboratory space at Hazen in Golden, Colorado
for the operation of the bench-scale ATP Unit. A complete description of the

equipment and materials used for bench-scale testing is included in Appendix B.

2.3 Experimental Desian and Procedures

SoilTech’s testing apparatus which is described in Appendix B is shown on Figure 3.

ST W 3TB3CTRIATRYY G627 (Agei I, 1333,

rl——n Awan -



12

The testing sequence outlined in Canonie’s proposal was followed during this

treatability study and is presented in Appendix C.

Treatability testing is conducted in three test steps. Each step simulates part of the
full scale ATP System and its operation, subjecting the feed sample to conditions

similar to conditions in each of the process zones of the ATP System.

Ramp Test

To expose the sample to conditions as they exist in the preheat zone, the sample is
first used to conduct a ramp test or variable temperature test. During this test the
sample is gradually heated from ambient temperature to approximately 1,200°F. This
provides some familiarity with the material to the operators and gives an indication of

the temperature at which to expect contaminants and water to desorb from the

sample matrix.

~

This test also provides some measure of safety allowing the operators to see if a
violent reaction occurs at any temperature so they can plan subseqguent steps to avoid
any potential hazard during subsequent, quicker, and more violent retort tests.
Typically no analytical samples are taken during this test as the temperatures are not

indicative of full-scale operations and the products may not be representative of full

scale operations.

During this test, condensate production is monitored &s the formation of condensates
during this test is relatively slow. To facilitate this, a graduated glass cylinder is used

to collect the condensates.

TC o0 32232 TRIATITRYT Azer 2132371
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The primary purpaose of this test is to provide familiarity with the sample and safety

to the operators.

Retort Test

After a ramp test is conducted, the sample is subjected to a retort test. This test
exposes the sample to anaerobic (oxygen-starved) conditions closely approximating

conditions to be experienced by the material as it passes through the anaerobic retort

- chamber of the full scale system.

The sample is rapidly exposed to elevated temperatures (1,000°F or 1,100°F) by
feeding the sample into a preheated reactor containing an equal volume of preheated
silica sand. The rapid mixing and simultaneous heating of the sample with the

preheated sand simulates the récycle of sand that occurs in the retort chamber of the

ATP System.

This test simulates the primary step in full-scaie processing where decontamination
of the matrix takes place. Samples of material, both solids and condensates, from the
retort test are analyzed to determine the effectiveness of this desorption process in
removing contaminants from the matrix and to characterize the condensate.
Typically, the concentrations of any compounds of concern in the solids are reduced
to non-detect levels in this step, signifying complete decontamination of the matrix.
This test is repeated twice, once at 1,000°F and once at 1,100°F, to simulate the

range of temperatures typically encountered in the full-scale system.

The material discharged from the retort test and the retort zone of the fuli-scale ATP

System achieves 50 percent of its reduction in contaminant soncentrations because

S 3I53T TREATAVIRPT 1Apnl 2, 19931
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of the internal dilution caused by recycling the hot sand. This is an internal operation
and the typical net effect of the ATP System is to reduce contaminant levels by more

than 99 percent.

The internal recycle, the purpose of which is to provide heat transfer, does not
increase the volume of soil to be treated because coarse material in the contaminated
soil is typically used as the recycle sand and because it is recycled internally, not only

passed through the system.

Combustion Test

Normally the products of both retort tests are combined and fed to the bench-scale
system at a preheated temperature of 1,200°F. At the same time, air is circulated
through the bench unit allowing the sample to be exposed to atmospheric conditions

and oxygen similar to conditions in the combustion chamber of the full-scale system.

The sample, previously sampled to demonstrate complete decontamination, is aliowed
to combust at this higher temperature. Any coke that may have formed on the other
solids present may combust at this point. In the fuli-scale system, this combustion
provides some of the energy needed in the preheat zone. In the full-scale system,
natural-gas-fired burners also provide energy to the system at this point to sustain

combustion and required temperatures.

The product of the combustion test, previously demonstrated to be free of
contaminants, is similar to the final product of the ATP System and can be usad o
characterize the discharge product for geotechnical properties. No geotechnical tes:s

were conducted during this treatability study.

3TV 31537 TREATRYY RAT taze, 201333
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Tests Conducted

During the bench-scale testing for the ACS project, Hazen performed one ramp test
(variable temperature bench test) and two retort (fixed temperature bench test) tests
for each of the three source (feed) samples. One combustion test run was conducted
for each of the three source samples. The combustion test used the treated solids

available from the two retort test runs conducted for the respective source samples.

A summary of the observations of the three different phases of the test is provided

below:

Phase | - Ramp Test

The ramp tests were conducted on each feed material. The test involved heating of
the feed from ambient temperature to about 1,235°F for a residence time of up to
2.5 hours. Vapor volume and end-pointtemperatures of the vapors were continuously
monitored to provide information for subsequent fixed-temperature (retort) tests.
Products from the ramp test included coked solids and liquid condensate (oil and

water).

Phase il - Betart Tests

The retort tests were conducted at low and high fixed temperatures of 1,000°F and
1,100°F. This simulates the range of temperatures present in the retort zone of the
full-scale system. A residence time of 30 minutes for each retort test of the three
source samples was used to provide adequate time for gases to evolve. This is

normal procedure for treatability testing unless gases continue to be evolved. If &

T2 32-3I% TREATRVIEPT lAgrt 2. 19931
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significant quantity of gas is still evolving, the test is continued. This did not occur
with these samples. The retort tests were conducted using equal amounts of
pretreated silica sand. First the silica sand and the test drum were heated to desired
temperatures. Once the desired temperatures were reached, the feed material was
added to the drum. This sudden increase of the temperature of the sample and mixing
with hot solids allows the lab procedure to simulate the desorption step in the full-

scale ATP System’s retort zone.

The products collected from these retort tests included coked salids (treated material}

and liquid condensate.

Phase lll - Combustion Test

For each source sample, one combustion test was conducted on the coked solids
available from the two retort runs. The coked solids from the two retort runs were
combined and, under aerobic conditions {obtained via air stream introduction in the
drum), were heated to about 1,200°F. This procedure produced a representative end
product which was subsequently analyzed for TOC and particle size. This procedure
for the combustion test simuiates the full-scale ATP treatment provided to the coked

solids exiting the anaerobic/retort zone.
The only product collected from this test was combusted solids.

During all the tests, a 12-point analog recorder continuously recorded temperatures
within the bench-scale unit. These data and other data including sample weights,
times at which observations were made, off-gas flow rates, ATP Drum rotation raies

and other factors recorded by the operator are presented in Appendix A.

SI8 2A23II.TREATRYVARPT Age I, 13317
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2.4 Sampling and Analysis

The feed material, the treated material, and the discharged streams generated during
testing were sampled and analyzed in accordance with Canonie’s revised proposal
dated December 23, 1992. Table 1 presents the schedule of chemical analyses. In
addition to the chemical analyses presented in Table 1, the feed and coked solids

were also analyzed for TRPH.

Two feed material samples, namely HRl 46532-3 [ACS-COOFF 03-01, Off-site
Containment Area (spiked)] and 46532-4 [ACS-TPO2A-01, On-site Containment Area
(spiked)] were analyzed for VOCs, SVOCs, and PCBs by a laboratory contracted by
Warzyn. All the other analyses were conducted by SoilTech through Hazen, Vista,
and other laboratories. Table 2 presents the analytical methods used by SoilTech’s

laboratories. Appendix D presents the analytical raw data obtained from the

laboratories.

Tables 3, 4, and 5 summarize the results of chemical analyses.

2.5 Data Management

Through the subcontractor laboratory, Contract Laboratory Program-type quality
assurance/quality control (QA/QC) for the VOC, SVOC, and PCB analyses \eas
prov'ided. The QA/QC information is presented along with the raw data in
Appendix D. All the other analyses were conducted in accordance with the QA/QC
required by the methods cited in Table 2, the standard operating procedures, or as

developed in-house through extensive bench-scale testing experience. Observaiions

STANT3I2 I3 TREATAVIRPT {Aped 2, 13935
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and data were well documented through the use of logbooks and data collection

sheets.

2.6 Deviations From the Proposal

One major deviation from the proposal and standard procedure was instituted during
the treatability study. A solution containing some chemical contaminants was added

to two of the feed samples to augment the concentration of these contaminants.

SO, D53 TRIATAVY RAT {Aped 2. 03330
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3.0 RESULTS AND DISCUSSIONS

Analytical resuits came primarily from two laboratories. Warzyn contracted with
Environmental Monitoring and Technologies, Inc. for analysis of feed samples
46532-3 [ACS-COOFF 03-01, Off-site Containment Area [spiked)], and

46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)]. They analyzed using
methods performed according to SW-846 "Test Methods for Evaluating Solid Waste."
They reported using the CERCLA Target Compound List for CERCLA Sites.

SoilTech contracted with Vista Laboratories to analyze the remainder of the samples
including the third feed sample 46532-2 (ACS-COOFF 02-01, Off-site Containment
Area) for SVOCs and VOCs as well as the majority of other required analyses. Vista
analyzed according to SW846 methods 8240 and 8270 and reported VOCs and

SVOCs using the lists in these methods.

The two lists are not identical and therefore the two lists are not directly comparable.
Some compounds are not on both lists and analytical results are not available. For the
majority of compounds results from the two labs are comparable. Where data is not
available "NA" appears in the tables to signify that this particular compound was not
analyzed for, and no detection limit is specified. For this report the 8240 and 8270

formats, applicable to the majority of the analyses, have been used.

The analytical results for TRPH, oil and grease, VOCs, SVOCs, PCBs, and carbon
contents are summarized in Tables 3 through 5. The results for grain-size analysis,
loss on ignition, and moisture content are discussed in Hazen's report presented in

Appendix A. In this section, the above-mentioned results are discussed in detail.
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3.1 Feed Samples

The moisture content of the unspiked Sample HR! 46532-2 (ACS-COOFF 02-01, Off-
site Containment Area) was determined to be 21.7 percent. This sample was a
granular mud material with free liquid standing on top of the sample. The sample
resembled thick wet concrete with several brown and white pebbles. Spiked Sample
HRI 46532-3 [ACS-COOFF 03-01, Off-site Containment Area (spiked)] was
determined to have a moisture content of 18.6 percent. This sample was a dark

brown to black soil with some rocks up tc 2 inches in diameter.

Sample 46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)] was a spiked,
thin, tan sludge with dark brown crystals up to two inches in diameter and some black
oil streaks. The crystal broke into small flakes when the sample was homogenized.

The moisture content was determined to be 29.2 percent.

Loss onignition of the ash material for the Samples HRI 46532-2 (ACS-COOFF 02-01,
Off-site Containment Area), 46532-3 [ACS-COOFF 03-01, Off-site Containment Area
(spiked)] and 46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)] were
1.42 percent, 2.15 percent, and 0.87 percent, respectively. These results provide &

measure of the combustible material present in the feed soils.

The grain-size analysis results show that about 16 percent of the feed Samples
HRI 46532-2 (ACS-COOFF 02-01, Off-site Containment Area) and 46532-3
[ACS-COOFF 03-01, Off-site Containment Area {(spiked}] passes through 200 mesh,
while 26 percent of the feed Sample HRI 46532-4 [ACS-TP0O2A-01, Onr-si:e

Cortainment Area (spiked)] passes through 200 mesh. These results indicate ==

samp'es 10 be silty to clayey sands.
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All the feed samples contained TRPH and oil and grease at high concentrations. The
TRPH concentrations were found to be in the range of 7,700 ppm to 12,000 ppm,
while oil and grease concentrations were determined to be in the range of 4,700 to

400,000 ppm (40 percent). These analyses indicate presence of light and heavy

hydrocarbons at significant levels.

Those VOCs which were detected above 1,000 ppm in any sample include acetone
(110 ppm to 86,600 ppm), methylene chloride {less than 25 ppm to 1,500 ppm},
1,2-dichloroethane {less than 60 ppm to 3,200 ppm), 2-butanone (21 ppm to
6,000 ppm), 1,1,1-trichloroethane (1,110 ppm to 19,700 ppm), trichloroethene
(134 ppm to 3,700 ppm), tetrachloroethene {874 to 3,900 ppm), benzene (less than
41 ppmto 5,110 ppm), toluene (353 ppm to 2,200 ppm), and total xylenes (830 ppm
to 3,700 ppm). The concentrations of the VOCs detected in the spiked samples were
much lower than those anticipated. This discrepancy may be attributable to the
complex characteristics of the feed material {i.e., the presence of both polar and non-
polar compounds}, to preferential partitioning of the contaminants within the complex

waste matrices, or to inadequate mixing due to the heterogeneous nature of the waste

material.

All the samples contained Aroclor 1248. The detected concentrations ranged from
less than 6.5 ppm to 150 ppm. The unspiked Sampie HRI 46532-2 {ACS-COOFF
02-01, Off-site Containment Area) contained Aroclor 1254 at a concentration of 77
ppm. As observed during the VOC analyses, the concentrations of Aroclor 1248
detected in spiked samples were lower than those anticipated. This discrepancy again

may be explained by the rationale presented for analysis of VOC results.

S 31320 TRIATRVYRPT Az 2, 13331
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The SVOCs detected at or above a concentration of 100 ppm included phenol (less
than 2 ppm to 150 ppm; isophorone (less than 0.3 ppm to 225 ppm); naphthalene (13
ppm to 100 ppm}; and bis(2-ethylhexyl)phthalate (less than 17.5 ppm to 210 ppm).
Similar to the VOC and PCB results, the concentrations of the selected SVOC

compounds in the spiked samples were less than anticipated.

The feed Samples HRI 46532-2 (ACS-COOQFF 02-01, QOff-site Containment Area),
HRI46532-3 [ACS-COOFF 03-01, Off-site Containment Area (spiked)], and
HRI46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)] were also analyzed
for TOC. The TOC concentrations were detected to be 8.45, 4.01 and 50.53
percent, respectively. The concentrations of the organic carbon and carbonate carbon

for each sample are shown in Tables 3, 4 and 5.

3.2 Coked Solids

All the samples of coked solids generated by both retort runs {(1,000°F and 1,100°F)
were analyzed for TRPH. The results indicated that TRPH was not present in any of
the samples above the detection limits. The coked solids were not analyzed for oil

and grease.

The analytical results indicate that VOC and SVOC clean-up goals defined in the RFP
and presented in Appendix E were met during all the test runs, or the residua!
concentrations were below detection limits. Table 6 presents the calculated minimum

removal efficiencies.

The analytical results for Sample HRlI 46532-2 (ACS-COQFF 02-01, Off-site

Containment Area) indicated that all contaminants were removed o beiove the
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remediation levels. For Samples HRI 46532-3 [ACS-COOFF 03-01, Off-site Contain-
ment Area (spiked)] and HRI46532-4 [ACS-TP0O2A-01, On-site Containment Area
(spiked}] the analyses indicated that PCBs and all the VOCs and SVOCs were removed
below their remediation limits, with the exceptions noted in Table 7. These

exceptions are exceptions because the remediation level stated in the RFP is lower

than the detection limit.

Canonie believes that the VOCs indicated to be present at levels below the remedia-
tion level but above the detection limit in feed materials were removed from the feed
material once the feed material was heated to 1,000°F. The presence of VOCs in the
retort samples is believed to reflect contamination subsequent to the retort test. The
hot coked material may have adsorbed or absorbed moisture {and associated volatile
contaminants) from the ambient air. At the Hazen facility, the hot coked solids are
covered and put under a ventilated hood for cooling. As the spiking solution
contained VOCs at high concentrations, a potential existed that the air in the same
room may also contain these VOCs. When the hot coked solids were transferred to
a pan and put under the hood, they may have absorbed the moisture and some VOCs
from the air due to their hygroscopic nature. This suspicion of laboratory VOC

contamination is supported by the absence of heavier compounds with higher boiling

points in the retort samples.

Based on a knowledge of the ATP System and full-scale operational experience,

Canonie and SoilTech strongly believe that no VOCs will be present in the coked

solids produced by the full-scale ATP System.
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When compared with the VOC remediation levels (clean-up goals) presented in

Appendix E (adopted from Warzyn’s RFP], the results indicate that all the coked solids

met or exceeded the clean-up goals except as noted in Table 7.

Minimum removal efficiencies of 95 percent to greater than 99 percent were aéhieved
for the VOCs. To obtain a conservative estimate, the concentrations in the two
representative coked solids were compared, and the one which was the highest was
used in the calculations. For those compounds which were detected in the feed
sample, but not in any of the coked solids, the detection limit concentration was used

during the calculation of the minimum removal efficiency.

All the SVOCs were removed from the feed material to non-detect levels or to levels
below the cleanup goals presented in Appendix E, except as previously noted. The
minimum removal efficiencies calculated for the SVOCs are presented in Table 6.
These removal efficiencies calculated on the same basis as for VOCs. Removal
efficiencies for the SVOCs were between 77 percent and 99 percent. Low removal

efficiencies are attributable to the low feed sample concentrations and high detection

limits for the coked solids.

The PCB clean-up goals presented in the Appendix E were met during all the test rurs.
No PCBs were detected in the coked solids, indicating complete desorption. The

minimum removal efficiencies were calculated for Aroclor 1248 and ranged from 98

percent to 99 percent.

TOC is determined in the feed and retort solids to quantify the coke formed during

desorption of the contaminants in the retort chamber. This allows SoilTech to
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evaluate the use of the distilled compounds as fuel for the system and to estimate

how much energy will be available from the waste during the combustion process.

By examining the initial and resultant TOC content of the material, SoilTech can

estimate the amount of potential fuel savings that may be achievable with the specific

waste to be treated.

SoilTech has not historically used this analysis as an indicator of the efficiency of the
desorption step. The detection limit of .05% and the relative accuracy of the analysis
(£ 5%) is no better than specific analyses conducted to determine the initial and

resuitant content of specific compounds in the waste e.g., examination of VOCs,

SVOCs, and PCBs.

TOC concentrations are a poor indicator of contaminant removal as they fail to provide
specific information about the compounds of concern, those arganic compounds that

render the material 8 waste. For this determination, specific analyses for the

compound of concern is required.

TOC data for retort solids give an indication of the quantity of nonvolatile organics
that remain after exposure to retort temperatures, typically 1,000°F and 1,100°F.
TOC concentration information for the combusted solids provides information about

organic material that has not combusted in the presence of air at temperatures of

approximately 1,200°F,

TOC was reduced from 8.45 percent in the feed Sample 46532-2 (ACS-CQOQOFF
02-01, Off-site Containment Area) to 0.55 percent and 0.86 percent in the high and

low retort tests, respectively. This was further reduced to 0.07 percent in the

CCw 3D SITTREATAVY ART 1Apni 2, 1383!
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combusted solids. This indicates little carbon remains after processing in the retort
chamber and therefore, combustion will contribute only a small fraction of the energy
required to operate the ATP System (i.e., the system will require an external fuel

source and the waste itself will not contribute significantly to the energy

requirements).

Similar results were obtained for Sample 46532-3 [ACS-COOFF 03-01, Off-site
Containment Area (spiked)] with TOC being reduced from 4.01 percent in the feed to
0.46 and 0.73 percent in the retort solids, most of which was burned in the
combustion process. This contaminated soil cannot be expected to contribute

significantly to the energy requirements of the system.

With Sample 46532-4 [ACS-TPO2A-01, On-site Containment Area (spiked)] there was
a substantial quantity of organic carbon available in the feed material (50.53 percent).
However, the majority of this potential energy source was removed from the system
along with the contaminants prior to the combustion zone where the energy value
could be utilized. This indicates that, as with the other two samples, no significan"

quantity of energy will be derived from the feecd to the system.

3.3 Combusted Solids

The tota!l carbon content of the combusted solids for all three samples was less than
0.28 percent, in the range of 0.05 percent to 0.28 percent. The organic carbon
contents were detected in the range from 0.05 percent to 0.07 percent, while

concentrations of carbonate carbon were deteciad (0 be in the range of less than 0.02

percent to 0.21 percent.

2,033
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There is not a significant quantity of carbon to help sustain the energy requirements

of the system nor is it sufficient to produce an emissions problem.

3.4 Condensate Samples

As expected, contaminants desorbed from the feed were concentrated in the
condensate streams. PCBs, VOCs, and SVOCs were detected in both the water and

oil phases collected as condensate streams. The full-scale ATP System is designed

to separate the oil and water. The oil, which will contain the majority of the

contaminants, can be sent off-site for disposal. The water can be either treated on-

site or sent off-site for disposal or treatment.

CC.4 325Z0.TREATRVI.RPT [Aor 2, 1337
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4.0 ENGINEERING EVALUATION AND CONCLUSIONS

4.1 Engineering Evaluation

This section discusses the bench-scale data relative to full-scale ATP System
operation. Material characteristics meriting special consideration or affecting optimum
full-scale treatment are addressed in this section. Primary feed characteristics

affecting full-scale treatment include:

Moisture content
Particle size

Hydrocarbon content

BwoN s

Material handling characteristics

These characteristics affect full-scale ATP System operation directly and/or affect the
materials handling and safety requirements of the operation. Each of these four
primary feed characteristics is discussed below, followed by a discussion of full-scale

treated material character.

4.1.1 Moisture Content

Feed moisture content is a rate-limiting parameter affecting plant throughput and
therefore the unit price of treatment. The ideal moi.sture content in the feed material
for the full-scale ATP System is in the range of 5 to 10 percent. At much lower
moisture contents, entrained dust can create problems in the vapor condensing
systems. The dust can cause difficulties in maintaining correct pressure profiles in the

internal zones of the condensing equipment. At moisture contents above 10 percent,

TIoow 3D RII TRIATHRYC RDT Az 2, t337;
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the latent heat required to distill the moisture from the feed in the preheat zone of the

ATP System becomes a limiting factor, resulting in reduced feed capacity.

The feed samples from the ACS site contained up to 29.2 percent moisture, but some
samples were measured at less than 20 percent moisture. Blending of lower moisture
content soils with the higher moisture content soils will provide a consistent and lower
moisture content feed to the ATP System and therefore will result in lower cost of
operation and greater throughput. Reducing the feed rate may be required during full-

scale operations if blending is not used.

4.1.2 Particle Size

The ACS soils material contains enough coarse material, as indicated in the testing,
to be processed without routine co-feeding of a coarse additive. Any material larger

than 2 inches would be screened out before feeding to the SoilTech ATP System.

4.1.3 Hydrocarbon Content

The feed samples contained up to 12,000 mg/kg of TRPH, and up to 40 percent of
oil and grease. [t may not be necessary to add a carrier oil to the raw feed for the
condensing and pumping equipment to operate properly. The full-scale ATP System
is routinely capable of treating materials containing up to 10 percent hydrocarbons,
and therefore, soil blending and/or slower processing rates will be required during fuli-

scale operations to reduce the feed hydrocarbon concentrations.

The low concentrations of PCBs and very high light-hydrocarbon loading on the ACS

soil do not make it a potential candidate for on-site soil dechlorination.
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The low quantity of humic material in the feed material combined with the very small
concentration of heavy hydrocarbons present demonstrates that very little coke is
likely to form on the particles in the retort zone. This is verified by the low TOC
results on the coked solids. This is well within the combustion zone’s capacity to
burn coke completely and efficiently. The coke will provide only a small portion of the
fuel requirements of the ATP System. The hydrocarbon content of this material will

therefore have no impact upon processing rates in the full-scale ATP System.'

4.1.4 Materials Handling Characteristics

No difficulties concerning materials handling of the ACS soils are anticipated. Materia!

greater than 2 inches in diameter would be screened out and, if necessary, crushed

and processed.

Treated soils are expected to be quite dusty. However, the soil conditioner at the
discharge end of the ATP System is designed to effectively cool and moisten the final

product to ensure that fugitive dust emissions are eliminated.

4.2 Conclusions

Based on the results, discussions, and engineering evaluation, Canonie and SoilTech
believe that the soils and wastes represented by the treatability study samples can be

effectively treated by the full-scale ATP System.

The test data indicate that the SoilTech ATP System is well suited for treating mazeriz’

from the ACS site. Specifically, the tests provided the following information:

o P
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1. PCBs were reduced to nondetectable levels (1000 yg/kg) in the three treated
samples, half the remediation level specified in the RFP. TRPH were also
reduced to nondetectable levels. {SoilTech has demonstrated at commercial-

scale that the target PCB concentrations of 2000 wg/kg or less can be

achieved.)

2. Concentrations of VOCs and SVOCs were reduced to non-detect levels or, if
detected, to levels below the remediation levels/cleanup goals. The exceptions
to this are noted in Table 7. These exceptions are where analysis indicated the

compound was not present but the detection limit was above the remediation

level.

3. The TOC present in the feed material was significantly reduced by the ATP
System. However, some TOC was present in the treated soil, indicating the
presence of carbonaceous material which was not combustible at temperatures

of up to 1200°F. A more extensive discussion of TOC analysis is provided at

the end of Section 3.2.

4. Liquid products of the ATP System are treatable by conventional treatment
methods. The aqueous liquid product {water} generated by the treatment
process can be treated in an on-site or off-site water treatment system. If
treated on-site, the treated water can be used to cool and reduce dusting of the
combusted material which exits the ATP System. The organic liquid product

{oil} generated by the treatment process can be sent off-site for disposal.
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Based on past experience with both bench-scale tests and full-scale operations,
SoilTech believes bench testing is indicative of SoilTech’s ability to achieve similar

results at full scale to those indicated during the bench tests.
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Number of Samples
Moisture

Oil and Grease
TOC

PCB

voC

SVvOoC

Particle Size
Distribution

Simulated Distillation

Dean Stark
Extraction

Loss on lgnition
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TABLE 1

SCHEDULE OF CHEMICAL ANALYSES
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Solids

Moisture (Feed Soil)
TOC

pH

VOCs

SVOCs

PCB

Dean Stark Extraction
Simulated Distillation
Grain-Size Distribution

Loss on Ignition

Condensed Qil and Water

PCB (Low Concentration)
PCB (High Concentration)
Simulated Distillation
VOCs

SVOCs

TABLE 2

ANALYTICAL METHODS

Gravimetric Method at 105°C for 16 hours
SW846/Method 9060
EPA/SW846/Method 9045
EPA/SW846/Method 8240
EPA/SW846/Method 8270
EPA/SW846/8080

Proprietary Method - Similar to APl 40
ASTM D2887

ASTM 422 (Sieve Analysis Only, Excludes Hydrometer Testing)
Proprietary Gravimetric Method

EPA/SW846/8080

Vista Lab SOP No. 325.5, Hexane extraction followed by GC/FID analysis
ASTM D2887

EPA/SW846/Method 8240
EPA/SW846/Method 8270




TABLE 3
SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-2 (Off-site Contalnm.ent Area)

Hazen Sample No. 46532 18.1-2-81 18.2-2-S2H 18.3-2-82L | 18.23-2-L1(W) 18.23.2-L1(0)
Warzyn Sample No.| ACS-COOFF-02-01 ' Remediation
Vista Sample No.] 935754-001 935754:002 | 935754-003 | 935754-004U 935754-004L Level
Sample Description High Retort Low Retort Water Qil (RFQ
Feed Coked Solids | Coked Solids Condensate Congensate Table 1)
Units ug/Kg ug/Kg ug/Kg va/Kg ug/Kg ug/Kg
TRPH 1.2€7 ND (40,000} ND(40,000) NA NA
Oil and Grease 1.2€7 NA NA NA NA
VOCs
Chloromethane ND (200,000} 14 11 ND (1,000,000){ND {1,000,000)
Methylene Chioride 1,500,000 190 290 16,000,000 810,000 6,200
Acetone 110,000 4 4,400 190 810,000 J 1,300,000 J 2,400,000
Carbon Disulfide ND (100,000) 12 18 ND (500,000) | ND (500,000}
1,1 Dichloroethene 30,000 J ND (5) 6.4 710,000 290,000 98
1,1 Dichloroethane 100,000 8.1 ND (5) 1,400,000 120,000 J
1,2 Dichloroethenes, Total ND (100,000) ND (5) 3.5 140,000 J 120,000 J 250,000
Chloroform 43,000 J 3.4 364 ND (500,000} 150,000 J 9,500
1,2 Dichtoroethane 3,200,000 47 8.4 67,000,000 1,700,000 640
2-Butanone (MEK) 560,000 J 3.2 ND (1001 | 3.600,0004 | 3,300,000 | 620000
1,1,1-Trichloroethane 1,300,000 130 44 8,000,000 10,000,000 2,300,000
Bromodichloromethane ND (100,000} ND (5) ND (5) ND (5) 160,000 J
1,2-Dichloropropane 27,000 J ND (5) ND (5) ND (500,000) | 190,000 J 420
Trans-1,3-Dichloropropene 25,000 J 7.5 ND (5) ND {500,000) 180,000 J
Trchloreethene 3,700,000 36 30 95,000,000 | 1,200,000 5,300
Dibromochloromethane 28,000 J ND (5) ND (5) ND (500,000) | 160,000 J
1,1,2-Trichloroethane ND (100,000) ND (5) ND (5) ND (500,000) | 220,000 4 510
Benzene 430,000 23 23 10,000,000 640,000 1,000
Cis-1,3-Dichloropropene 22,000 J ND (5) ND (5) ND {500,000} 170,000 J
2-Chioroethylvinylether ND (200,000} |  ND (10) ND (10} IND (1,000,000){ 170,000 J
Bromoform 28,000 J ND (5) ND (5) ND (500,000) | 130,000 J
4-Methyl-2-Pentanone (MIK) | ND (1,000,0001]  ND (50) ND (50) 11,000,000 | 1,000,0004 | 630,000
Tetrachloroethene 1,400,000 37 48 26,000,000 670,000 1,100
1,1.2,2-Tetrachloroethane ND (100,000} ND (5) ND (5) ND {500,000 360,000 J 280
Toluene 2,200,000 36 34 54,000,000 | 1,300,000 | 5,000.000
Chlorobenzene 67,000 J 30 26 ND (500,000) | ND {500,000 150,000
Ethylbenzene 870.000 24 27 18,000,000 720,000 1,300,000
Styrene 420,000 9 14 11,000,000 550,000 1,700
Xylenes Total 3,700,000 18 ND (5} 87,000,000 | 1.900,000 2.6€7
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TABLE 3 (Continued)
SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-2 {Off-site Containment Area)

Hazen Sample No. 46532 18.1-2-81 18.2-2-S2H 18.3-2-S21L 18.23-2-11 (W), 1 8.23-2-L1 {Q)
Warzyn Sample No.] ACS-COOFF-02-01 S I - |- Remediation
Vista Sample No.{ 935754-001 935754-002 935754-003 935754-004U :935754-004L Level
Sample Description High Retort Low Retort Water - i - Ol o ARFQ
Feed Coked Solids | Coked Solids - Condensate - | Cond_ensgte - | .. Table 1)
Units ug/Kg ug/Kg ug/Kg ugKg ug/Kg © " ug/Kg
::?oBcslor 1248 ND (6,500) ND (1,000) ND {1,000) 3,700,000 ND (1,000) 2,000
Aroclor 1254 77,000 ND (1,000) ND (1,000) 1,200,000 ND {1,000) 2,000
SVQOCs
Phenol 150,000 ND (330) ND (330) 7,800,000 1,300,000
Benzyl Alcohol ND (66,000} ND (660) ND (660) ND {200,000) 68,000 J
1,2-Dichlorobenzene ND (33,000) ND (330) ND (330) 200,000 ND (100,000)
2-Methylphenol 10,000 J ND (330) ND (330) 1,400,000 36,000 J
4-Methylphenol 21,000 J ND (330 ND (330) 1,000,000 33,000 J
Isophorone 150,000 ND (330) ND (330) 3,300,000 27,000 J 7.200
2,4-dimethyipheno! 10,000 J ND {330) ND {330} 1,100,000 ND (100,000)
Benzoic Acid ND (170,000) ND (1,700) ND (1,700) 4,000,000 170,000 J
Naphthalene 100,000 ND (330) ND (330) 5,200,000 ND (100,000) 82,000
4-Chloroanilene ND (66,000) ND (660) ND (660) 1,600,000 ND (200,000)
Hexachlorobutadiene 17,000 J ND (330) ND (330) 1,300,000 ND (100,000) 360
2-Methyinaphthaline 64,000 ND (330) ND (330) 1,800,000 ND {100,000)
Hexachiorocyclopentadiene ND (33,000} ND (330) ND (330) 1,400,000 NO (100,000)
Dimethy! Phthalate 12,000 J ND (330) ND (330} 180,000 ND (100,000)
Acenaphthena ND (33,000) ND (330) ND (330) 80,000 J ND {100,000)
Dibenzofuran ND (33,000) ND (330) ND (330) 49,000 J ND (100,000)
Diethy! Phthalate 6,600 ND (330) ND (330) .ND (100,000) ND (100,000)
Fluo ene ND (33,000) ND (330) ND (330) 120,000 ND {100,000)
Hexachlorobenzene ND (33,000) ND (330) ND (330) 67,000 J ND {100,000 18
Phenanthrene 3,300 J ND (330) ND (330) 150,000 ND (100,000)
Anthracene ND (33,000} NOD (330) ND (330) 52,000 J tiD (100,000)
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TABLE 3 (Continued)

SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-2 (Off-site Containment Area)

Hazen Sample No. 46532]  18.1-2-81 18.2-2-S2H 18.3-2-S2L .
Warzyn Sample No.| ACS-COOFF.02.01 18.23-2L1w 18‘2_3'2"7”0‘ 18.23-253 ‘
Vista Sample No.| 935754-001 | 935754-002 | 935754-003 | 935754-004U | 935754-004L Remediation
Sample Description _ High Retort Low Retort Water o 1 Level
- Fe;:(d Coked "?olids Coked Solids | Condensate | Condensate | cmmmed 122:201 );
nits ug/Kg ug/Kg ug/Kg FIEEINY N Eo o

Di-n-butyl Phthalate 71,000 ND (330) ND (330) s;g'n;go 5 (:Ooig% 0 -/ Solids wg/Kg
Pyrene ND (33,000) ND (330) ND (330} 44,000 J ND (100' 000 NA 2,300,000
Butylbenzyl Phthalate 51,000 ND (330) ND (330) 240,000 ND (100'000’ NA
Benzo(a)anthracene ND (33,000) ND (330) ND (330) 18,000 J ND (100'000) NA
Bis (2-ethylhexy!} Phthalate 210,000 NOD (330) ND (330) 1,100,000 ND (100'0001 NA
Chrysene ND (33,000} ND (330) ND (330) 22,000 J ND (100'000) NA 1,100
Di-n-octyl Phthalate ND (33,000) ND {330) ND (330) 16,000 J ND (100'000, NA
Benzo (b) fluoranthene ND (33,000) ND (330) ND (330} 17,000 J ND (100'00 ) NA
Carbonate C 48% .02% .02% 'NA NA‘ 0) NA
Total Carbon 8.93% .57% .88% NA NA 21%
Organic Carbon 8.45% .65% .86% NA N 28%
Simulated Distillation COMPLETED A .07%
Loss on Ignition {LOI1} 1.42% 2.08% 1.79% COMPLETED
Moisture 21.7%

ND = Not detected; reporting limit in parenthesis.

J = Detected below reporting limit; quentitation may be unreliasbie.
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TABLE 4

SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-3 (Off-site Containment Area {splked])

Hazen Sample No. 46532 18.5-35-S1 18.6-35-S2H | 18.7-35-S2L 18.67-3S-L1(W) 18.67-35-L1(0)
Warzyn Sample No.} ACS-COOFF.03-01 L SR BNV B g - Remadiation
Vista Sample No. | 935805-001 | 935805-003 | 935805.004 935805-007L - | :935805-007U | - Level
Sample Description High Retort Low Retort’ - Water - SO e L - (RFQ Table 1)
Feed Coked Solids | Coked Solids Condensate Condensat ey
Units ug/Kg ug/Ko _uoKg ugiKg _ug/Kg
TRPH 7,700,000 ND (40,000) ND {40,000) NA NA
Oil and Grease 4,700,000 NA NA NA NA
VOCs
Chloromethane ND (25,000) ND (1,000) ND (1,000) *NOTE: VOC ND (5,000,000)
Methylene Chioride ND (25,000) 1204 100 J Analyses is reported 11,000,000 6,200
Acetone 113,000 5,400 J 1,200 J for the oil conden- 800,000,000 2,400,000
Carban Disultide ND (100,000) ND (500) 1704 sate but the sample | ND (2,500,000)
1,1 Dichloroethene 103,000 ND (500} ND {500) is a composite of 1,500,000 J 98
1,1 Dichloroethane ND (25,000 ND (500) ND (500) the oil and the 4,700,000
1,2 Dichloroethenes, Total NA ND (500} ND (500) water. ND {2,500,000) 250,000
Chloroform NOD (25,000} ND (500} ND (500) ND (2,500,000) 9,500
1,2 Dichloroethane 202,000 ND {500) ND {500) 30,000,000 640
2-Butanone (MEK) 91,400 1404 ND ({10,000} 390,000,000 620,000
1.1,1-Trichloroethane 1,110,000 350J ND {500} 12,000,000 2,300,000
1,2-Dichloropropane ND (25,000) - ND {500) ND {500) ND {2,500,000) 420
Trans-1,3-Dichloropropene ND {25,000) ND {500) ND (500) ND (2,500,000)
Trichloroethene 378,000 ND (500} ND {500) 7,000,000 5,300
Dibromochloromethane ND (25,000} ND (500} ND {500) ND (2,500,000)
Benzene ND {40,500} ND (500) ND (500) 21,000,000 1,000
Cis-1,3-Dichloropropene ND {25,000) ND (500} ND (500} NOD (2,500,000)
Bromoform ND (25,000 ND (500} ND (500} ND {2,500,000)
4-Methy!-2-Pentanone (MiK) ND (100,000} ND (5,000) ND (5,000) 8,500,000 J 63,000
Tetrachloroethene 874,000 ND (500) NO (500) 7,200,000 1,100
Toluene 783,000 120 J ND (500} 5,400,000 5,000,000
Chlorobenzene ND (25,000 ND (500} ND (500) ND (2,500,000) 150,000
Ethylbenzene 146,000 ND (500) ND {S00) - 950,000 J 1,300,000
Styrene ND (100,000) ND (500j ND (500} v 1,700,000 J 1,700
Xylenes Tota! 830,000 ND (500) ND {500) 5,600,000 2.6E7
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TABLE 4 (Continued)

SUMMARY OF ANALYTICAL RESULTS

FOR HRI NO. 46532-3 (Off-site Contalnment Area {spiked])

Hazen Sample No. 46532 18.5-35-S1 18.6-35-S2H | 18.7-35-82[,_"}. 18.67-35-.L1IW) | 18.67-35-11(0) o
Warzyn Sample No.| ACS-COOFF-03-01 R S ) e Remediation
Vista Sample No. 935805-001 935805-003 | 935805-004 935805-007L 935805-007U ). Level
Sample Description High Retort | - Low Retort Water | Ol | (RFQTeble 1)
fFeed Coked Solids } Coked Solids Condensate “"Condensate ;| . - .
Units ug/Kg ug/Kg ug/iKg ug/Kg” oy Ml :
PCBs
Aroclor 1248 150,000 ND (1,000) ND (1,000) 69,000 2,500,000 2,000
Aroclor 1254 NA ND (1,000) ND {1,000) ND (10,000) ND (100,000) 2,000
SVOCs
Phenol 15,400 ND (1,650) ND (1,650) 740,000 1,600,000
Bis (2-chloroethyl)ether ND (500} ND (1,650} ND (1,650) 41,000 J 430,000
Benzyl Alcohol NA ND (3,300) NO (3,300) 83,000 J 530,000 J
1,2-Dichlorobenzene ND {900) ND {1,650) ND (1,650) ND (100,000) 170,000
Bis(2-chloroisopropyllether 25,000 ND (10,000} ND (10,000) ND (10,000)
2-Methylphenol NA ND (1,650) ND (1,650) 41,000 J 360,000
4-Methylphenol NA ND {1,650) ND (1,650) 87,000 J 480,000
isophorone ND (300) ND (1,650} ND (1,650) 31,000 J 830,000 7,200
2-Nitrophenol ND {1,800) ND (1,650) ND (1,650) ND (100,000) 780,000
2,4-dimethylphenol ND (16,700} ND (1,650} ND (1,650) ND (100,000) ND ({100,000}
Benzoic Acid NA ND (8,500 NOD (8,500 450,000 1,900,000 )
Naphthalene 45,800 ND (1,650} ND (1,650) 17,0004 1,300,000 82,000
4-Chloroanilene NA ND (3,300) ND (3,300) ND (200,000) ND (200,000
Hexachlnrobutadiene ND (500) ND {1,650} ND (1,650) NO (100,000) ND (100,000) 160
2-Methylnaphthalene NA ND (1,650) ND (1,650) NO (100,000) 840,000
Hexachlorocyclopentadiene ND (9,500) ND (1,650) ND (1,650) ND {100,000) ND {100,000
Dimethy! Phthalate ND (700) ND (1,650) ND (1,650) ND (100,000} 69,000 J
Acenaphthene 1,040 ND (1,650) ND (1,650) ND (100,000) ND {100,000}
Acenaphthylene ND {130} ND (1,650) ND (1,650} ND (100,000) 23,000 J4
Dibenzofuran NA ND (1,650) ND (1,650) ND (100,000) ND (100,000)
Diethy! Phthalate ND (1,000} ND (1,650) ND (1,650) ND {100,000} ND (100,000
Fluorene ND (130) ND (1,650} | ND (1,650 ND (100,000} 36,000 J
Hexachlorobenzene ND {1,900) ND (1,650) ND (1,650) ND (100,000} ND (100,000] 8
Phenanthrene 1,260 ND (1,650} ND {1,650) ND {100,000) 44,000 J
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TABLE 4 {Continued)
SUMMARY OF ANALYTICAL RESULTS

FOR HRI NO. 46532-3 (Off-site Containment Area {spiked])

Hazen Sample No. 465632 18.6-35-81 18.6-35-82H 18.7-38-S2L. 18.67-3S-L1{w) -1 18.67-38-L1(0) 18.67-38.S3 e
Warzyn Sample No.| ACS-COOFF-03.01 , N T A Remediation
Vista Sample No. | 935805.001 | 935805.003 | 935805.004 | 935805-007L - | 936805.607U B " Level
Sample Description High Retort | - Low Retort Water o O X e {RFQ Teble 1)
Fasd Coked Solids | Coked Solids ~ Condensate " Condensate . | - Co;r;ibuniod (1)
Unite ug/Kg ug/Kg ug/Kg ug/Kg T waKe: | Y Solide " uglKg

Anthracene ND {(130) ND (1,650) NOD (1,650 ND (100,000} 14,000 J NA

Di-n-butyl Phthalate 33,700 ND (1,650) | ND (1,850) ND (100,000 290,000 NA 2,300,000

Pyrens’ ND (130} ND (1,850) | ND (1,850 ND (100,000) 14,000 J NA DA

Butylbenzy! Phthalate 9,400 ND (1,850} ND (1,850) ND {100,000) 49,000 ) NA

Baenzola)anthracene ND (130) ND (1,650} ND (1,850) ND (100,000) NO (100,000) NA

Bis {2-othylhoxyl] Phthalate 162,000 ND (1,650} | ND (1,650) 29,000 J 1,300,000 NA 1.100

Chrysene 7,250 ND (1,850) ND {1,850) ND {100,000) 120,000 NA ‘

Di-n-octyl Phthalate <4,700 NO (1,650) NO (1,650) NO (100,000} 11,000 J NA

Benzo (b} ftuoranthens <130 ND {1,850) ND {1,850) ND {100,000) ND {100,000) NA

Dipheny! ether 70,600 ND {10,000} ND (10,000} ND {10,000) NA

Cresols 29,100 NO (10,000) ND (10,000} ND {10,000) NA

Carbonate C (%) .56 07 .08 NA NA 20%

Total Carbon 4.57 53 .79 NA NA -20%

Organic C 4.0 .48 .73 NA NA 06%

Simulated Distillation COMPLETED COMPLETED '

Loss on ignition (LOI) 2.1% 1.33% 1.70%

Moisture 18.6%

{1) The sum of Method 6240 anaslytas excaad 100%. The method is designed for trace analysis with an o
A certain lovel of arror Is inharent to esch serial dilution. Several difutions were required to analyze the

ND « Not detected; reporting limit in parenthesls.

J = Detocted below reporting limit; quantitation may be unreliable.

N A N TR N I B P A Y )

riginat detection Imit, before diktions of 6 ug/kg.

high concentrations of any compounde present in the sample.
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TABLE 5
SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-4 {On-site Containment Area {spiked])

Hazen Sample No. 46532 18.8-4S-S1 18.9-45-S2H 18.10-4S'-SZLY 18.910-4S-L1{w) 18.910-4S-L1(0)
Warzyn Sample No.] ACS-TPO2A-01 - ‘| Remediation
Vista Sample No. 935805-002 935805-005 | 935805-006 935805-008L 935805-0081 Level
Sample Description High Retort Low Retort Water - Oil- (RFQ
Feed Coked Solids | Coked Solids Condensate Condensate Table 1)
Units ug/Kg ug/Kg ug/Kg uo/Xg ua/Xg * ualKe
TRPH 29,000,000 ND (40,000) | ND (40,000) NA NA
Oil and Grease 400,000,000 NA NA NA NA
VOCs
Chloromethane 6,340,000 ND (1,000} ND (1,000) ND (5,000,000) | ND (5,000,000)
Bromomethane 5,400,000 ND (300,000} { ND (300,000) ND (10,000}
Chloroethane ND (60,000) 110 J ND {1,000) ND (5,000,000) | ND {5,000,000)
Methylene Chioride ND (60,000) ND {500) ND (500) ND (2,500,000) | ND (2,500,000) 6,200
Acetone 86,600,000 1,800 J 580 J 16,000,000 J 32,000'000 J 2'400'000
Carbon Disulfide ND (240,000) ND (500) ND (500} ND (2,500,000) | ND (2,500,000)
1,1 Dichloroethene ND (60,000) ND (500) 140 700,000 J ND (2,500,000) 98
1,1 Dichlorocthane ND (60,000} ND (500) ND (500} ND (2,500,000) | ND (2,500,000)
1,2 Dichloroethenes, Total NA ND (500) ND (500} ND (2,500,000} | ND {2,500,000) 250,000
Chloroform ND {60,000) ND (500} ND (500) ND (2,500,000) | ND (2,500,000) 9,500
1,2 Dichloroethane ND (60,000) ND (500) ND (500) ND (2,500,000) | ND (2,500,000) 640
2-Butanone {MEK) 6,000,000 ND (10,000) | ND (10,000) | ND (50,000,000} |ND (50,000,000)] 620,000
1,1,1-Trichloroethane 19,700,000 220 8,700 11,000,000 19,000,000 2,300,000
1,2-Dichloropropane ND (60,000 ND (500} ND (500) ND (2,500,000} | ND (2,5600,000)
Trans-1,3-Dichloropropene ND {60,000} ND (500) ND (500) ND (2,500,000) | ND (2,600,000)
Trichloroethene 134,000 ND (500} ND (500) ND (2,500,000} | ND (2,500,000) 5,300
Dibromochloromethane ND {60,000) ND (500) ND (500) ND (2,500,000) | ND (2,500,000)
Benzene 5,110,000 ND (500) ND (500) 9,500,000 ND (2,500,000) 1,000
Cis-1,3-Dichloropropene ND (60,000) ND (500) NOD (500) ND (2,500,000} | ND (2,500,000)
Bromoform ND (120,000) ND (500) ND (500) ND (2,500,000) | ND (2,500,000)
4-Methyl-2-Pentanone (MIK) ND (240,000) ND (5,000) ND (5,000} ND (25,000,000) |ND (25,000,000} 630,000
Tetrachloroethene 3,900,000 ND {500} ND (500) 6,700,000 ND (2,500,000} 1,100
Toluene 353,000 ND (500} ND (500) 1,400,000 | ND (2,500,000) | 5.000.000
Chlorobenzene ND (60,000} ND (500) ND (500) ND {2,500,000) | ND (2,500,000) 150 000
Ethylbenzene 159,000 ND (500} ND (500 | ND (2,500,000) | ND (2,500,000) | 1.300.000
Styrene ND (240,000) ND (500) ND (500) ND (2,500,000} | ND (2,500,000) '1 760
Xylenes Total 1,960,000 ND (500) ND (500 3,300,000 | ND (2,500,000} 2,667
EIRIN NTVIR TRV IS UL PO B RS PRIV
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TABLE 5 (Continued)

SUMMARY OF ANALYTICAL RESULTS

FOR HRI NO. 465324 (On-site Containment Area [spiked])

Hazen Sample No. 46532 18.8-4S-S1 18.9-45-S2H } 18.10-4S-S2L | 18.910-4S-L1 (W) 118.910-4S-L1(0)
Warzyn Sample No.] ACS-TP0O2A-01 S _ Remediation
Vista Sample No. | 935805-002 ] 935805-005 | 935805-006 935805-008L .| 935805-008U ‘Level
Sample Description (a) High Retort Low Retort Water Ol - (RFQ
Feed Coked Solids | Coked Solids Condensate - Condensate Table 1)
Units ug/Kg ug/Kg ug/Kg - ug/Kg . ug/Kg | ugiKg
PCBs
Arochlor 1248 72,300 ND {1,000} ND ({1,000) 830,000 ND (1,000) 2,000
Arochlor 1254 NA ND (1,000) ND (1,000) ND (100,000) ND (1,000) 2,000
. ISVOCs
Phenol ND (2,000) ND (330) ND (330) 1,600,000 290,000
Benzyl Alcohol NA NO (660) ND {660) ND (200,000) NO {200,000)
1,2-Dichlorobenzene ND (4,500) ND (330) ND (330) ND (100,000) ND(100,000)
2-Methylphenol NA ND (330} ND (330) ND (100,000) ND(100,000)
4-Methylphenol NA ND (330) ND (330 ND (100,000} ND(100,000]
Isophorone 225,000 ND (330) ND {330) 4,300,000 140,000 7.200
2,4-dimethylphenol ND {2,300) ND (330) ND {330) ND {100,000) ND (100,000)
Benzoic Acid NA ND {1,700) ND (1,700) 360,000 J ND {500,000)
Naphthalene 13,000 ND (330) ND (330) 850,000 ND {100,000) 82,000
4-Chloroanilene ND {2,500) ND (660) ND (660) ND {200,000) ND {200,000)
Hexachlorobutadiene ND {2,500) ND (330) ND (330) ND (100,000) ND (100,000) 360
2-Methylnaphthalene NA ND (330) ND (330) 210,000 -ND (100,000)
Hexachlorocyclopentadiene ND (47,500) ND (330) ND (330) ND {100,000} NO {100,000}
2-Chloronapthalene ND (1,500} ND (330} ND (330) 50,000 4 ND (100,000}
Dimethy Phthalate ND (3,500) ND (330} NO (330) ND (100,000) NOD (100,000} -
Acenaphthene ND (650) ND (330) ND (330) 120,000 ND {100,000)
Acenapthylene ND (650) ND (330) ND {330) ND (100,000) ND (100,000)
Dibenzoturan NA ND (330} ND (330) 770,000 ND {100,000)
Diethy! Pthalate ND {5,000) ND (330) ND (330) ND (100,000} ND (100,000)
Fluorene ND (650) ND (330) ND (330) 110,000 ND {100,000)
Hexachlorobenzene ND ({9,500) ND (330) ND (330) ND (100,000) ND (100,000) 18
Phenanthrene ND (650} ND (330]) ND (330) 130,000 ND (100,000)
Anthracene ND (6501 ND (330} ND (330} 65,000 J ND (100,000}
Di-n-butyl Phthalate ND (2,500) ND (330) ND (330} ND {100,000} ND (100,000) 2,300,000
Fluoranthene ND (650) ND {330} ND (330) 90,000 J ND {100,000)
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TABLE 5 (Continued)
SUMMARY OF ANALYTICAL RESULTS
FOR HRI NO. 46532-4 (On-site Containment Area [spiked))

Hazen Sample No. 46532 18.8-45-51 18.9-45-S2H | 18.10-4S-S2L | 18.9104S- N
Warzyn Sample No.| Acs-TP02a-01 710-45:11(W) {18.910-45-L1(0)] 18.23-2-53 |
Vista Sample No. 935805-002 | 935805-005 | 935805-008 935805-008L 9358:05—008U Remediation
Sample Description (a) High Retort Low Retort Water —on . : Level
Unit F:/id C°ke"/§'°”°$ Coked n?o"ds Condensate | Condensate | Combusted Ta(x?)reoﬂ
nits ug/Kg ug/Kg ug/Kg K \ )
Pyrene ND (650) ND {330} ND {330) 4;'0 oog . Nb (?0,30()00) Solids ug/Kg
Butylbenzyl Phthalate ND (950) ND (330} NOD (330) ND (100,000} ND (100’000) NA
Benzo(alanthracene ND (650} ND (330) ND (330} 23,000 J ND (100‘000) NA
Bis (2-ethylhexyl) Phthalate ND {17,500) ND (330) NOD {330} 2,200,000 ND (100'000, NA
Chrysene ND (650) ND (330) ND (330) 32,000 J ND (100.000) NA 1,100
Di-n-octyl Phthalate ND (23,500) ND (330) ND (330} ND {100,000) ND (100'000 NA
Benzo (b) fluoranthene ND (650) ND (330) ND (330} 14,006 J ND (100'000: NA
Dipheny! ether 4.75E7 ND {26,000) | ND (25,000) ND (25 bOO) NA
Carbonate C (%) <.02 <.02 <.02 NA NA' NA
Total Carbon (%) 50.53 0.76 0.77 NA NA <0.02
Organic C (%) 50.53 0.76 0.77 NA NA 05
Simulated Distillation COMPLETED COMPLETED .05
Loss on Ignition (LON) (%) .87 .50 1.43
Moisture 29.2
(8} The foed sampla consiated of a xolid and a liquid phase. The analytical results shown are for the solid phase.

ND = Not detected; reporting limit in parenthesis.

J = Detected below reporting limit; quantitetion may be unreliable.

sty e




EECEN A D U TRIR R TR TETEVR P SN

[F3)

[t}

TABLE 6

MINIMUM REMOVAL EFFICIENCIES
FOR VOCs, SVOCs, AND PCBs

Sample No.}  Minimum % Minimum % ‘Minimum %
Removal Removal- " Removal
Compound} HRI 46532-2 HR! 46532-3 | HRI 46532-4

VOCs
Chioromethane NA NA >99.9
Methylene Chloride >99.9 NA NA
Acetone 96.0 95.2 >99.9
Carbon Disulfide NA NA NA
1.1 Dichloroethene >99.9 99 § NA
1,1 Dichloroethane >99.9 NA NA
1,2 Dichloroethenes, Total NA NA NA
Chloroform . >99.9 NA NA
1,2 Dichloroethane >99.9 99.8 NA
2-Butanone ] >99.9 99.8 99.8
1.1,1-Trichloroethane NA >99.9 >99.9
1,2-Dichloropropane >99.9 NA NA
Trans-1,3-Dichloropropene >99.9 NA NA
Trichloroethene >99.9 >99.9 99.6
Dibromochloromethane >99.9 NA NA
Benzene >99.9 NA >99.9
Cis-1,3-Dichloropropene >99.9 NA NA
Bromoform L o >99.9 NA NA
Tetrachloroethene B >99.9 >99.9 >99.9
Toluene L >99.9 >99.9 99.9
Chlorobenzene . L >99.9 NA NA
Ethylbenzene = >99.9 NA 99.7
Styrene >99.9 NA NA
Xylenes Total >99.9 >99.9 >99.9




CUWY A2 & JOATHLE GV Xt

TABLE 6 (Continued)

MINIMUM REMOVAL EFFICIENCIES
FOR VOCs, SVOCs, AND PCBs

Sample No. Minimum % Minimum % - Minimum %
Removal ~ Removal v, Removal
Compound] HRI 46532-2 HR1 46532-3 ' | - HRI 46532-4

PCBs .
Aroclor 1248 NA 99.3 98.6
Aroclor 1254 98.7 NA NA
SVOCs

Phenot 99.8 89.3 NA
2-Methyiphenol o 96.7 NA NA
4-Methylphenol 98.4 NA NA
isophorone 99.8 NA 39.9
2,4-dimethylphenol | = 96.7 “NA NA
Naphthalene _ L 99.7 96.4 97.%
Hexachlorobutadiene 98.1 NA NA
2-Maethylinaphthaline _ 99.5 NA NA
Dimethy Phthalate 97.3 NA NA
Diethyl Phthalate . 95.0 NA NA
Phenanthrene 90.0 NA NA
Di-n-butyl Phthalate 99.5 95.1 NA
Butylbenzyl Phthalate 99.4 82.4 NA
Bis (2-ethylhexyl) Phthalate 99.8 99.0 NA
Chrysene NA 77.2 NA




TABLE 7

THE REMEDIATION LEVEL

COMPOUNDS NOT DETECTED WITH THE DETECTION LIMIT ABOVE

Hazen Sample No. 46532 18.6 18.7 18.9 18.10 Remediation
Sample Description High Retort Low Retort High Retort Low Retort Level
Coked Solids ]| Coked Solids | Coked Solids Coked Solids (RFQ Table 1)
ug/Kg ug/Kg ug/Kg ugle ug/Kg
1.1 Dichloroethene ND (500) ND (500) ND (500) 140J a8
1,2-Dichioropropane ND (500) ND (500) 420
Hexachlorobutadiene ND (1,650) ND {1,650) 360
ngachlorobenzene ND (1,650) ND {1,650) ND (330) ND (330) 18
Bis {2-ethylhexyl) Phthalate ND (1,650) ND (1,650) 1.100

J = Estimated value balow the detection limit.

ND = Not detected; reporting limit in parenthesis.

OCWAY AL LIOTEE TRV »i

[E-

HITY




L-0ODdacws

—

v

——
——



92-530-A1

DRAWING

FLUE GAS  [—— OUTER ROTATING KILN DRUM —
DISCHARGE : — |
il COOLING ZONE : COMBUSTION ZONE
T T T wmm v
LOW TEMP. STEAM |— : ~
AND HYDROCARBON [ AN\
x| VAPORS FLOW PREHEAT ZONE RETORT ZONE 4 \
3 N %
- T SAND SEAL (1YP.) o \
¢
/]
\ \é HYDROCARBON
Erooks —— \ 7 % ——= —— = AND STEAM
EVOLVED STEAM \ / > VAPORS FLOW
AND ORGANICS % s oS, t
\ / ~ \\—L AUXILIARY
_ BURNERS
SAND RECYCLE \
..J ( : ~—  COMBUSIION
: ( COKED SAND _ AR TLOW

SPENT SOLIDS —_—
TAILINGS R —
‘ STATIONARY KILN

END SEALS (TYP.) CROSS SECTION
SOILTECH ATP SYSTEM
GRIFFITH, INDIANA
PREPARED FOR

WARZYN, INC.
CoE L S TER T R Canoniel ;|
12-14-92 ’ bad a bt m‘:grlgt.t”& '”’ AND UPGRADWNG  TECHMOLOGY 1“0“‘911} ‘ “ / ’1 ” ’ " ' " !
W DATE:  12-14-92 DRAWING NUMHE R
DATE ISSUE / REWVISION e WF‘D of SCALE. NONL FIGURE 1 92530 Al




WALt » vl
(W}
m ot
| boon G,
o SCRUBIE K
)
(3]
(o]} —_ / &
. CARBON ErvAL)
i By JACK
JA‘ [PIXTR R
- fioe LA
4 et TEWHR (WK
[NSIF I
[ T
(AR r‘ HE AL
e ALY
tirst —@
SHULUL K /I\\ ﬂ =
TR CONDENSER \‘
[l RN ETTANY i
RIS} [ER SN ETaN] SHAM, tulhy PUEDRGIC &RVOE, o) e, Canhe psalt
e IEERRE ’ * - Akl E
—— I
- - e, . ol
- . TAGIUK n o cia, CYCUONI M- D . O Uy 200
G B \ PIROCEHOR -
- ‘, A .
O _ f o
COLA YOI T ED O ':'.‘:'- A -, :" . I
P e O ! O bk FACHARE G "
[EXTR IR TN ’@ ——— I
AR .. DGR o :
- = - . e
L IO
(RIS
SIMBUIEIE D Frow Diniena
W SONTECH AL sl
GRIEE T, AR A
Ve
WARZYN, INC.
e . - .
Sl S Canome/ .
. AU S [ . S Ta 70
l . . - Ficuey
i




SoilTech ATP System
Bench-Scale Test Unit

Canonie!' .



dA0WZO0-Qwe







APPENDIX A

TREATABILITY STUDY REPORT BY HAZEN




Hazen Research. inc.

HAZEN

Prepared for

SoilTech ATP Systems, Inc.
94 Inverness Terrace East, Suite 100
Englewood, CO 80112

AMERICAN CHEMICAL SERVICES
TREATABILITY STUDY

February 26. 1993



Copy No.__{
HRI Project 768+-18

AMERICAN CHEMICAL SERVICES TREATABILITY STUDY

Prepared by:

/"ﬁ/ ’ Af ( ‘
J y // /C)
o eterg S (a2 F

7N

4

/

ZAerome P. Downey
Project Manager i

Approved by

—
Ve

g AN
R B B e e
Rodney C. k}édgson ' /

Vice President




TABLE OF CONTENTS

Pace

INTRODUCTION AND SUMMARY

BENCH-SCALE TEST DESIGN AND PROCEDURES
APPARATUS
PROCEDURES

' 1Dt

RESULTS AND OBSERVATIONS
CHARACTERISTICS OF FEED MATERIAL AND PROCESS RESIDUES

PROCESS RESULTS AND PERFORMANCE DATA 17

>

APPENDIX A - TABLES
APPENDIX B - FIGURES

APPENDIX C - PHOTOGRAPHS



INTRODUCTION AND SUMMARY

Hazen Research. Inc. conducted a series of bench-scale treatability tests on samples containing
polychlonnated biphenyls (PCBs) from the American Chemical Services Superfund Site in Griffith,
Indiana. The samples were prepared by David Pieczynski of Warzyn, Inc. and were shipped to Hazen
from their Addison. [llinois office. These samples were packaged and shipped in compliance with
the established Hazen and SoilTech protocols. The source samples arrived in two shipments. The
first shipment consisted of three 5-gallon pails which were designated ACS-COTREAT 02-u2 (HRI
No. 46532-1), ACS-COOFF 02-01 (HRI No. 46532-2), and ACS-COOQOFF 03-01 (HRI No. 46532-3).
The second shipment consisted of two 2-gallon pails designated as ACS-TPO2A-01 (HRI No. 46532-
4) and ACS-TPO2A-02 (HRI No. 46532-5). Additionally, Hazen received a third shipment of two
sets of aliquots from the Warzyn, Inc. analytical laboratory in Madison, Wisconsin. The aliquots,
which were acctone-based and contained PCB (Arochlor 1248) as well as certain other organic
compounds, were provided to augment or "spike” selected source samples prior to treatability testing.
The spiking scts were mixed with Source Samples ACS-COOFF 03-01 (HRI No. 45632-3) and
-TPO2A-01 (HRI No. 46532-) according to instructions from Warzyn, Inc. These two spiked source
samples along with ACS-COOFF 02-01 (HRI No. 46532-2) were used in the treatability tests.

The treatability tests were conducted to demonstrate the effectiveness and applicability of the
SoilTech Anaerobic Thermal Process (ATP) System in removing organic contamination from these
samples. SoilTech has contracted with Hazen to conduct bench-scale treatability tests on soil,
sediments, and sludges containing wastes regulated under the Toxic Substance Control Act (TSCA)
and the Resource Conservation and Recovery Act (RCRA). SoilTech has elected 1o have Hazen
perform only the treatability tests and selected analytical procedures described hercin: interpretation

of the analvucal Jdata remains within SoilTech’s province.

The treatability tests were performed from January 13, 1993, through January 29, 1993 The
treatability testing program consisted of nine thermal desorption runs and three combustion runs.
Representative samples of the first three source samples (HRI No. 46532-1, 46532-2, and 46532-3),
as well as condensate and coked products were sent to Vista Laboratories, Broomfield, Colorado for
PCB and other chemical analyses. Representative samples of the two spiked source samples (HRI
No. 46532-3 and 46532-4) were sent to Warzyn, Inc.’s analytical laboratory in Madison, Wisconsin
for PCB and other chemical analyses. Representative samples of these two spiked source samples

were alse senr o Vista Laboratories, Broomtfield. Colorade, for centain chemical analvses other than

PCB.



Pending their disposal, the remaining untreated source samples, process products and residues, and
used personnel protective equipment have been collected and temporarily stored at Hazen. In
compliance with Hazen's Environmental Protection Agency "Approval to Conduct Research and
Development Tests to Dispose of Polychlorinated Biphenyls (PCBs;", the materials will he

transported offsite for incineration in an approved PCB disposal facility.

BENCH-SCALE TEST DESIGN AND PROCEDURES

The bench-scale ATP test unit, or batch reactor, was designed to simulate the conditions present in
the preheat, reaction, and combustion zones of SoilTech, Inc.’s commercial ATP System. SoilTech
evaluates the effects of the process variables on product quality by testing the feedstocks on bench
scale. Material balances and product closures are calculated by Hazen at the conclusion of each test

as a quality control check.

Chemical analyses of the treatability test products are used to evaluate the effects of thermal
treatment. In the American Chemical Services treatability study, samples of the test products were
sent to Vista Laboratories, Broomfield, Colorado. The analytical data were reported directly to
SoilTech. SoilTech has not requested that-Hazen evaluate the efficiency or effectiveness of thermal

desorption in the batch tests.

APPARATUS

The bench-scale test unit is an electrically-heated, rotary-drum reactor with internal measurements
of 14 inches in diameter and five inches in length. The reactor drum can be rotated at speeds ranging
from three to 16 revolutions per minute by an electric, variable-speed drive assembly. The reactor
is heated by electrical elements installed on the outside of the steel reactor shell. Two slip-ring senes
provide electric power to the heaters and obtain the thermocouple outputs. Nine thermocoupies
located in or around the reactor measure the temperatures of the steel shell (at various locations). the
solid charge within the shell (bed temperature), and the temperature of the exiting vapor.
Thermocouple signals are digitally displayed and continually processed by a strip chart recorder to
indicate the heating profile. The reactor is charged and unloaded through a five-inch access port with

a quick-lock cap.



A pipe passing axially through the reactor dnve assembiy 1atroduces utrogen purge 2as 1nto the
reactor duning each test run. This nitrogen passes through a gas meter, a rotary seal, and the reactor
feed pipe. Nitrogen flow is disconunued once the reactor has been charged and the charge ponal
sealed. Purge gas, stcam, and organic vapors generated while processing the sample exit the reactor

and pass through a two-stage condenser system.

The pnmary condenser is a water-cooled, stainless steel. double-pipe heat exchanger. The condenser
ts inclined at approximately 45° to allow the condensed liquids to drain by gravity into the collection
reservoir. Aqueous and organic fluids accumulate in the reservoir, while the gases disengage and
pass upward through a secondary condenser tube (also a water-cooled, double-pipe heat exchanger)
situated vertically above the reservoir. Any liquids that condense within this device also drain into
the condensaie trap. Condensed liquids are recovered and submitted for chemical analysis.

Gases emerge from the secondary condenser, pass through an impinger 1o remove any remaining
moisture or organic mist, and are then discharged through a wet gas meter. This meter measures the
total volume of gases evolved during each batch test. After leaving the wet gas meter, the gases pass

through a carbon column to the laboratory gas cleaning system.

PROCEDURES

Thermal Desorption Tests

One source sample and two spiked source sampies were tested in this treatability study. All the
source samples could be generally described as sludge materials. Chuaracterization data provided by
SoilTech indicated the PCB contamination levels of the source samples could be as high as 1435
parts per mullion (ppm). The samples were also reported to contain other organic and inorganic
contamuinants. The organic contaminants, other than PCBs, were reported to be between 1 and 2072,
The inorganic contaminants - lead, banum, chromium( Vi, cadmium, and antimony - were reported

1o be less than 17.200, 6,400, 3,750, 1,700, and 152 parts per mullion, respectively.

A ramp test was completed on one as-received source sample and vn cach of the two spiked source
samples. In each ramp test. the sample was heated from a relatively low (ambient) initial temperature
to approximately 1.200°F. The rate of gus evolutivn und condensate production with respect to

temperature was monitored throughout the test.
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The duratons of the ramp tests vaned. depending on the atainment of specific objectives. These
included: 1) the specified bed temperature, 1) cessation of liquid condensate formation, and 3) a
decrease in gas evolution to a level below 0.004 actual cubic feet per minute (ac/m). Once the ramp
objectives were met, the test was concluded by purging the reactor with nitrogen, removing the
reactor lid, and recovering the solid residue. This material was allowed to cool, then weighed and

sampled for chemical analysis.

Fixed-temperature retort runs were also conducted on the same as-received source sample and the two
spiked samples. The purpose of retort tests is to simulate direct injection of the contaminated
material into the retort zone of the full-scale ATP unit. The source sample and each of the two
spiked source samples were evaluated in two retort runs with bed temperatures of approximately
1,100 and 1,000°F. The duration of the retort tests was set at 30 minutes. In these tests, roughly
equal masses of sample and silica sand were charged to the reactor. The treated solids recovered

from these tests were sampled for analysis.

The solids produced by the ramp and retort runs are referred to as "coked solids" because the
relatively high reactor-bed temperature, in combination with the absence of oxygen in the reactor
atmosphere, results in the formation of coke (carbon), which coats the solid residue particles, The
coked solids represent the product of the full-scale ATP unit’s retort zone. The coked solids are
submitted for organic analysis to determine the degree of decontamination achieved by thermal

desorption.

During all ramp and retort runs, aqueous and organic liquid condensates were collected in the
condensate reservoir. The condensates were recovered and their masses and volumes measured for
the material balances prior to sampling for laboratory analysis. The volume of the gases produced

was also measured and recorded for the material halances.
Combustion Tests
In the commercial ATP system, the coked solids move through the combustion zone after being fully

decontaminated in the retert zone. Bench-scale combustion testing was performed to represent this

step. The combustion test preduct simulates the final product of the ATP process.
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The batch combustion tests were conducted in the same reactor as the ramp and retort ests, and the
general combustion test procedure resembles that of the retort tests in many respects. However, in
combustion tests, air is continuously passed through the reactor to react with the carbon that coats

the solids. A lifter is also installed in the retort o facilitate combustion by lifiing and dropping the

coked solids through the air stream.

Three combustion tests were performed in this treatability study. The coked solids produced in the
1,000 and 1,100°F retort tests on each sample were blended to produce the three combustion test feed
samples. In these tests, the reactor was preheated to approximately 1,200°F and purged with nitrogen
before the test charge was loaded. Once the reactor was charged and sealed, the nitrogen flow was
discontinued and approximately 15 actual cubic feet per hour (acf/h) of combustion air was injected

through the same piping systcm employed in the retort tests. Likewise, the product gases passed

through the gas metering system described previousty. The exhaust gases were monitored with an
oxygen meter to determine when combustion was completed. Combustion was considered complete
when the oxygen content of the exhaust gases was approximately the same as that of the air in the
lab. The offgas volume was monitored throughout the test; system gases were discharged through
the laboratory ventilation and filtration system. At the conclusion of the combustion test. the

combusted solids were removed from the cetort. weighed. and prepared for chemical analysis.



RESULTS AND OBSERVATIONS

CHARACTERISTICS OF FEED MATERIAL AND PROCESS RESIDUES

Observations regarding the physical appearance and qualities of the source samples and various
process residues (i.e. coked solids, liquid condensate, and noncondensable gases) are summarized

below.

Source Samples

Three source samples were received at Hazen on Thursday, December 24, 1992. The samples
originated at the American Chemical Services Superfund Site in Griffith, Indiana. The samples were
prepared by David Picczynski of Warzyn, Inc. and were shipped from their Addison, Mlinois office
before arriving at Hazen. The samples were in compliance with Hazen and SoilTech shipping

protocols.

Each of the three source samples was packed in one 5-gallon plastic pail fitted with a locking lid.
The pails were clean, dry, intact, and sealed. The samples were logged into Hazen records, assigned
a Hazen identification number, and weighed. This information is tabulated below. The Hazen
sample identification number (HRI No.) as well as the client’s designation will serve to identify each

source sample throughout this report.

Gross
Client Designation HRI No. Weight, kg
ACS-COTREAT 02-02 46532-1 36.4
ACS-COOFF 02-01 46532-2 30.5
ACS-COOFF 03-01 46532-3 29.5

These three source sample containers were first opened and the samples were blended on December
28, 1992, A representative subsample of each source sample was sent to Vista Laboratories,
Broomtield, Colorado, for PCB and semivolatilz organic compound (SVOC) analysis. Results from
the PCB analysis indicated that the PCB concentration for each of the source samples was below 100

parts per billion (ppb).



Two additional source samples were recerved ut Hazen on Wednesday, January 13, 1993, The
samples oniginated at the American Chemical Services Supertund Site in Griffith, Indiana. The
samples were prepared by David Pieczynski of Warzyn, Inc. and were shipped from their Addison.
[llinois office before arriving at Hazen. The samples were also shipped in compliance with Hazen

and SoilTech protocols.

Each of the two additional source samples was packed in one 2.5-gallon plastic pail fitted with 2
locking lid. The pails were clean, dry, intact, and sealed. The samples were logged into Hazen
records, assigned a Hazen identification number, and weighed. This information is tabulated below:

Gross
Client Designation HRI No. Weight, kg
ACS-TPO2A-01 465324 13.3
ACS-TPO2A-02 46532-5 14.0

Based on Warzyn, Inc’s decision, only Samples ACS-COOFF 02-01 (HRI No. 46532-2), ACS-
COOFF 03-01 (HRI No. 46532-3), and ACS-TPO2A-01 (HRI No. 46532-4) were used in the
treatability study. It was further decided by SoilTech that the latter two samples would be spiked
with solutions containing PCBs supplied by Warzyn, Inc.

On Monday, January 25, 1993, Hazen received a shipment of spiking solutions prepared by Patrick
Letterer of Warzyn, Inc. and shipped from their Madison. Wisconsin laboratory. The shipment
contained two sets of spiking solutions. Each set contained four glass bottes with 100 milliliter (ml)
aliquots in each bottle. The spike solution concentrations as reported by Warzyn, Inc. are tabulated

below:

Set 1
Concentration per
Compound Aliquot {mg/kg)
Aroclor 1238 600
1,1,1-Tricholoethane 15,000
Benzene 6.000
Isophorone 3,000

bis(2-cthylhexyl)phthalate 2,100
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Compound Concentration per
Aliquot (mg/kg)
1,1,1-trichloroethane 45.000
tetrachloroethane 9,000
methyl ethyl ketone 9,000
trichloroethene 3,000
bis(2-cthylhexyl)phthalate 2,100
bis(2-chloroethyl)ether 225
chrysene 30
Aroclor 1248 1,500

On Tuesday, January 26, 1993, Hazen received instructions for preparing the two spiked source
samples from Patrick Letterer of Warzyn, Inc. Following these instructions, source sample ACS-
COOFF 03-01 (HRI No. 46532-3) was opened, and the sample was removed and quartered into four
clean two-gallon pails. One bottle of the Set | spike solutions was added to each quarter (in 25-ml/
aliquots with blending after each addition). The spiked quarters were then recombined, with
blending, into a single pail. Again following the instructions from Warzyn, Source Sampie ACS-
TPO2A-01 was opened and treated in the same manner as the other source sample except that Set

2 spike solutions were used.

The sample containers for 46532-2, 46532-3 (spiked), and 465324 (spiked) were opened for
inspection on January 13, 27, and 28, 1993, respectively. The containers were scanned for
beta/gamma radiation; no radiation above background levels was detected. Once the container was
opened, a photoionization detector was used to measure the concentration of organic vapors in the
freeboard above the sample. Organic vapor concentrations for $6532-2, 46532-3 (spiked), and 46532-
4 (spiked) were measured at 122, 95, and 163 ppm, respectively. Each of the samples was
thoroughly mixed to ensure a representative sample for bench testing and chemical analysis. Hazen
observations regarding the color, matrix, and other characteristics of the source sample are detailed

below.

* HRI No. 46532-2: ACS-COOFF 02-01 was a brown-grey granular mud material with
approximately one-half inch of brown water standing on iop. Several brown and white pebbles
were 2iso observed. The sample was easily mixed by hand and resembled thick, wet concrete.
A screwdriver was easily inserted and stood upright in the biended material. When it was
removed, the scre'vdriver had a thin coating of brown-grey material. The moisture content for the
sample was determined to be 21.7% (wet basis) and the ash was 71.3%. Loss on ignition for the

ash material was 1,429,



+ HRI No. 46532-3 (<piked); ACS-COOFF 13-01 was a moist dark brown to black soil. The
maienal contained some rocks up to one-half inch in diameter, humus, and a few tan clay chunks
A screwdriver was easily inserted and stood upright in the blended

that broke apart easily.
material. The screwdriver blade was fairly clean upon its removal from the sample. The moisture

content for the sample was determined to be 18.65% and the ash was 75.3%. Loss on ignitian for

the ash material was 2.15%.

« HRI No. 465324 (spiked): ACS-TPO2A-01 was a tan sludge material with dark brown crystals
up to two inches in diameter, some sand or dirt, and some black streaks of an oil-like substance.
The crystals broke up into small flakes with agitation. A screwdriver would not stand upright in
the blended material, when removed, it was coated with a tan oily film. The moisture content for
the sample was determined to be 29.2% and the ash was 47.5%. Loss on ignition for the ash

material was 0.87%.

Particle size data for the source (feed) samples are presented in Appendix A, Tables 1 through 4, and
are graphically depicted in Appendix B. Figures | through 3. The particle size distribution of a
representative sample of the silica used in the retort tests is provided in Appendix A, Table 4, and

shown in Figures 1 through 3.

Products

One ramp test was conducted on each of the three samples. Two retort tests at 1,000 and |, 100°F
respectively {with a set duration of 30 minutes) were performed for each of the three samples. For
each of the three samples. one combustion test was performed on a designated blend of the coked
products from the previous retort tests. Hazen's observations of the physical characteristics of the
coked solids and liquid condensates from the ramp and retort runs, as well as the combusted solids,
are described in the subsequent text. Particle size data for the combustion products and silica sand
used in the retort tests are presented in Appendix A, Tables 1 through 3, and graphically depicted in
Appendix B, Figures | through 3. The approximate material balances for the ramp, retort, and
combustion tests are also tabulated in Appendix B. Photographs of the test products appear in

Appendix C.



Sample: ACS-COOFF 02-01
Test: Ramp

HRI No. 46532-2. Test I8.1: The ramp test with the ACS-COOFF 02-01 source sample was
performed on January 13, 1993, Inthe ramp test, approximately two kilograms (kg) of the source
sample were charged to the reactor at ambient temperature (approximately 65°F). The test was
completed two hours and 18 minutes after the sample was sealed into the reactor. The final bed
temperature was 1,199°F. The total gas volume for the run was 2.116 actual cubic feet (acf). The

overall balance closure for the run was 85.7%.

The appearance of the liquid condensate changed throughout the course of the ramp test. These
changes are summarized in Table 5 and are described below.

A milky-brown liquid condensate first appeared after the bed temperature reached 190°F. Within five
minutes, the condensate formed three phases; the top phase was clear and brown, the middle a cloudy

- water color, and the bottom a dark brown. By the time the bed temperature had reached 546°F, the
top and middle phases had obtained a slight yellow tint. These phases and colorations remained
constant untl the test was complete. The final condensate volume was 460 ml; the top layer was 80
ml, the middle layer was 340 ml. and the bottom laver was 40 ml.

The coked product was a dusty free-flowing material, some of which adhered to the reactor walls.
The reactor required several cleaning steps to retrieve all of the product from the unit. The product
was a pinkish tan. Particle size appeared to be less than 60 mesh, with the exclusion of a few onc-

inch diameter rocks.

Sample: ACS-COOFF 02-01
Test: Retort (30 minutes)
Temperature: 1,100°F

HRI No. 46532-2, Test 18.2: The retort test was conducted at the specified final bed temperature of
1.100°F and total time of 30 munutes. Approximately 1 kg of silica was placed in the reactor and
preheated to 1,100° before the 1-kg sample was charged. After charging, the bed temperature
dropped to 408°F. Two minutes after charging, the bed temperature was 638°F, the gas temperature
was 729°F, and the cumulative gas volume was (0.567 acf. After 13 minutes. the bed temperature

was 1,111°F, the gas temperature was 226°F, the cumulative gas volume was 1.105 acf, and the pus
flow was 0.011 actual cubic feet per minute (act/m).  After 22 minutes, the gas tlow had fallen to
0.0040 act/m. The run was terminated 30 minutes after the sample was charged. The tinal bed
temperature was 1,101°F, the gas temperature was |54°F, the cumulative gas volume was 1.224 acf,
and the gas flow was 0.0014 act/m. The overall balance closure for the run was 99.5%.



There were 240 ml of condensate formed dunag the run. The condensate had two distinet lavers,

40 ml of a black oily soluton in the upper laver and 200 ml of a rust-brown solution at the bottom.

The coked product was a slightly dusty, free-flowing matenial which was easily retrieved from the
reactor. The color of the material was a grey-black, but the sand particles were white and did not
appear to be coated. The majority of the matenal appeared to be less than 50 mesh.

Sample: ACS-COOFF 02-01
Test: Retort (30 minutes)
Temperature: 1,000°F

HRI No. 46532-2. Test 18.3: The second retort test with this sample was conducted at the specified
final bed temperature of 1,000°F and total time of 30Q minutes. Approximately 1 kg of silica was
placed in the reactor and preheated to 1,060°F before the 1-kg sample was charged. After charging
the feed material, the bed temperature dropped to approximately 303°F. After two minutes, the bed
temperature had reached 638°F, the gas temperawre was S93°F, and the cumulative gas volume was
0.321 acf. After 12 minutes, the bed temperature was 1,025°F, gas temperature was 204°F, the
cumulative gas volume was 0.827 acf, and the gas flow was 0.031 ac/m. After 27 minutes, the gas
flow was 0.0024 ac/m. The test was terminated 20 minutes after the sample was charged to the
reactor; the final bed temperature was 1,010°F, the gas temperature was 141°F, the cumulative gas
volume was 0.934 acf, and the gas tflow was 0.0012 act/m. The overall balance closure for the run

was 99.8%.

There were 240 ml of condensate formed during the run. The condensate had two distinct layers:
20 ml of a black oily solution in the top laver, and 220 ml of a rusty-brown solution in the bottom

laver.

The coked product was a slightly dusty, free-flowing matenal which was easily retrieved from the
reactor. The color of the matenial was grey-hrown.  As in the 1,100°F retort test, the sand particles
were white and did not appear to be coated. The mijerity of the material appeared 1o be less than

20 mesh.

Sample: ACS-COOFF 03-01(spiked)
Test: Ramp

HRI No_46532-3 (spiked). Test 18.5: The rump test with the ACS-COOFF 03-01(spiked) source

sample was performed on January 27, 1993, [a the ramp test, approximately 2 kg of the source




sample were charged to the reactor at ambient temperature (approximately 63°F). The test was
completed two hours and 11 minutes after the sample was sealed into the reactor. The final bed

temperature was 1,202°F. The overall balance closure for the run was 96.2%.

The appearance of the liquid condensate changed throughout the course of the ramp test.  These

changes are summarized in Table 6.

The liquid condensate first appeared when the bed temperature had reached 191°F, it was clear at first
but quickly turned brown in color. When the bed temperature had reached 203°F, the single layer
of condensate was light brown in color. Five minutes later, the bed temperature was 291°F and the
condensate had two layers. The top layer was a tan foam and the bottom layer was an opaque brown.
The bottom layer appeared to contain more suspended particles. When the bed temperature reached
585°F, the condensate had three layers. The top laver was clear brown in color at this point; it
gained volume slowly and turned black as the bed temperature rose from 585° to 1065°F. The
middle layer gained volume, but remained about the same light green-brown color as the temperature
was elevated from 585° to 808°F. As the bed temperature rose from 808° to 1065°F, the middle
layer remained the same color but declined in volume. The bottom layer was tan in color and
remained at the same volume until the bed temperature reached 900°F. The bottom layer remained
tan and steadily increased in volume as the bed temperature rose from 900° to 1065°F. At a bed
temperature of 1202°F the final volume for the condensate was 400 m! and the coadensate had three
layers. The top layer was a black solution with a volume of SO ml, the middle laver was 250 ml of
light green-brown solution, and the bottom layer was 100 ml of tan sediment.

The coked product was a dusty free-flowing material. some of which adhered to the reactor walls.
The reactor required several stages of cleaning in order to retrieve the product. The material was
mostly comprised of fine dark brown to black particles. Approximately 20% of the product material
appeared to be in the particle size range of 10 mesh to one-quarter inch in diameter. There were
few white particles in this size fraction, but most of the material was grey to black in color. There

were also a few flat meual pieces and a few rocks over one-half inch in diameter.

Sample: ACS-COOFF 03-01 (spiked)
Test: Retort (30 minutes)
Temperature: 1,100°F

HRI No. 46322-3 (spiked). Test 1R.6: The retort test was conducted at the specified finai bed

temperature of 1,100°F and total time of 20 minutes. Approximately 1 kg of silica was placed in the



reactor and preheated to 1,120°F before the 1-kg sample wuas charged.  After charging the feed
material, the bed temperature fell to approximately S18°F. After three minutes, the bed temperature
had reached §35°F, the gas temperature was 514°F, und the cumulatve gas volume was 0.368 act.
After 13 munutes. the bed temperature reached 1120°F, the gas temperature was 182°F, the
cumulative gas volume was 0.737 acf, and the gas flow was 0.021 acf/m. After 28 minutes, the gas
flow was 0.0038 acf/m. The run was terminated 30 minutes after the sample was charged to the
reactor. The final bed temperature was 1098°F, the gas (emperature was 129°F, the cumulative gas
volume was 0.846 acf, and the gas flow was 0.004 acf/m. The overail balance closure for the run

was 97.8%.

There were 180 ml of condensate formed during the run. The condensate had two distinct layers:
10 ml of black solution in the upper layer, and 170 ml of brown solution in the bottom laver.

The coked product was a dusty free-flowing material and it was easily retrieved from the reactor.
The majority of the material was sand and grev-brown to black fine particles. The sand particles
were white and did not appear to be coated. There were a few agglomerated dark brown particles
that broke up easily into fine particles. There were also a couple of rocks over one-half inch in

diameter.
Sample: ACS-COOFF 03-01 (spiked)
Test: Retort (30 minutes)

Temperature: 1,000°F

HRI No. 465832-3 (spiked). Test 18.7: The second retort test with this sample was conducted at the

specified final bed temperature of 1,000°F and total time of 20 minutes. Approximately 1 kg of silica
was placed in the reactor and preheated to 1,120°F before the 1-kg sample wus charged.  After
charging the feed material, the bed wemperature fell to approximately 633°F. After four minutes, the
bed temperature had reached 829°F, the gas temperature was 541°F, and the cumulative gus volume
was 0.360 acf. After nine minutes, the bed temperature was 995°F, the gas temperature was 219°F,
the cumulative gas volume was 0.507 acf, and the gas flow was 0.029 acf/m. After 24 minutes. the
gas flow was 0.0034 acf/m. The run was terminated 30 minutes after the sample was charged to the
reactor. The final bed temperature was 9Y99°F, the gas temperature was 135°F, the cumulative gas
volume was 0.659 act, and the gas flow was 00020 act/m. The overall balance closure for the run

was 101.1¢%.



There were 200 ml of condensate formed during the run. The condensate had three distinet Jayers:
10 ml] of black solution in the top layer, 150 ml of light brown solution 1n the middle laver, and 40

ml of brown solids ia the bottom layer.

The coked product was a dusty free-flowing material and which was easily retrieved from the reactor.
In general, the material was very similar in appearance to the coked product of Test 18.6, except that
there were some metallic flakes present up to one-half inch in diameter.

Sample: ACS-TPO2A-01 (spiked)
Test: Ramp

HRI No. 46532-4 (spiked). Test 18.8: The ramp test with the ACS-TPO2A-01(spiked) source sample
was performed on January 28, 1993. In the ramp test, approximately 2 kg of the source sample were
charged to the reactor at ambient temperature (approximately 65°F). The test was completed one
hour and 52 minutes after the sample was sealed into the reactor. The final bed temperature was
1,196°F. The overall balance closure for the run was 96.8%.

The appearance of the liquid condensate changed throughout the course of the ramp test. These

changes are summarized in Table 7.

The liquid condensate first appeared when the bed temperature had reached 205°F and was clear
brown in color. Two minutes later, the color remained brown but the condensate was no longer clear.
When the bed temperature reached 272°F, the condensate had two layers. The top layer was a brown
solution and the bottom layer appeared to be a grey sediment. This bottom laver changed to more
of a tan color as the bed tcmperature rose to 447°F. When the bed temperature reached 478°F, the
condensate had four layers. The top or first layer was light brown, the second layer was brown, the
third layer was light brown, and the bottom or fourth layer was grey. When the bed temperature
reached SOI°F, the condensate had three layers and there was a white gas visible above the
condensate. The top layer was a tan solution that appeared to decrease in volume and turn light
brown in color as the bed temperature rose to S66°F. The middle layer was a brown solution that
gained in volume as the bed temperature rose to 566°F. The bottom layer appeared to be dark grey
solids that gained in volume as the bed temperature rose to 566°F. The white gas had disappeared
when the bed temperature reached 626°F and the condensate had four layers. The top or first laver
was a grey foam that gained slighdy in volume and changed in color to greyv and dark brown as the
bed temperature rose to 853°F. The second layer was a tight brown solution that gained in volume
as the bed temperature rose 10 833°F. The third layer was a dark brown selution that turned vellow



and appeared o decrease in volume as the bed temperature rose to S32F. The bottom v fourth layer
appeared to be brown sediment that gained in volume as the bed temperature rose to §53°F. When
the bed temperature reached 916°F, the condensate had six Javers: the top or first laver was 20 ml
of grey and black particles, the second layer was 210 mi of light brown solution, the third laver was
20 mi of yellow solution, the fourth layer was 20 mi of btack solution, the fifth laver was 160 mi of
grey-brown solution, and the bottom or sixth layer was 520 mi of brown sediment. These layers

remained unchanged for the duration of the run.

The coked product was a free-flowing material and which was easily retrieved from the reactor. The
material was mostly comprised of grey to black fines. Approximately 30% of the material was in
a size range of 10 mesh to one-quarter inch in diameter. There were also a few rocks up to one-half

inch in diameter.

Sample: ACS-TPO2A-01 (spiked)
Test: Retort (30 minutes)
Temperature: 1,100°F

HRI No. 46532-4 (spiked). Test 18.9: The retort test was conducted at the specified final bed

temperature of 1,100°F and total time of 20 minutes.  Approximately 1 kg of silica was placed in
the reactor and preheated to 1,120°F before the 1-kg sample was charged. After charging the feed
material, the bed temperature fell to approximately 580°F. After five minutes, the bed temperature
had reached 1067°F, the gas temperature was 313°F, and the cumulative gas volume was 0.248 acf.
After ten minutes, the bed temperature reached 1132°F, the gas temperature was 258°F, the
cumulative 2as volume was 0.291 acf. and the gas flow was 0.0086 act/m. After 13 minutes, the gas
flow was 0.0018 acf/m. The run was terminated 30 minutes after the sample was charged to the
reactor. The final bed temperature was 1093°F, the gas temperature was 144°F, the cumulative gas
volume was 0.201 acf, and the gas flow was less than 0.0002 act/m. The overall balance closure for

the run was 94.1%.

There were 40 ml of condensate formed during the run. The condensate appeared 1o be only one

Jayer; it was dark brown with visible suspended parucles.

The coked product was a Justy free-tlowing material and which was casiiy retrieved from the reactor,
The majority of the material was sand and grey to black fine particles. Most of the sand was dark
and appearcd to he coated. There were some farger particles ranging in size up 10 one-quarter inch

in diameter. There were also some grey tlakes.



R

- Sample: ACS-TPO2A-UI (spiked)

Test: Retort (30 minutes)
Temperature: 1.OOO°F

HRI No. 465324 (spiked). Test 18.10: The second retort test was conducted at the specified finul
bed temperature of 1,000°F and total time of 30 minutes. Approximately 1 kg of silica was placed
in the reactor and preheated to 1,020°F befo’re the 1-kg sample was charged. After charging the feed
material, the bed temperature fell to approximately 557°F. After three minutes the bed temperature
had reached 893°F, the gas temperature was 446°F, and the cumulative gas volume was 0.285 acf,
After eight minutes, the bed temperature reached 1037°F, the gas temperature was 267°F, the
cumulative gas volume was 0.418 acf, and the gas flow was 0.0266 acf/m. After 18 minutes, the gas
flow was 0.0012 acf/m. The run was terminated 30 minutes after the sample was charged to the
reactor. The final bed temperature was 1013°F, the gas temperature was 138°F, the cumulative gas
volume was 0.459 acf, and the gas flow was less than 0.0002 acf/m. The overall balance closure for

the run was 99.9%.

There were 410 ml of condensate formed during the run. The condensate appeared to be only one
layer; it was dark brown with visible suspended particles.

The coked product was a dusty free-tflowing material and which was easily retrieved from the reactor.
In general, the material was very similar in appearance to the coked product of Test 18.9.

Sample: ACS-COOFF 02-01
Test: Combustion

HRI No. 46332-2, Test 18.4: Approximately 500 grams each from Test 18.2 and 18.3 comprised the
composite sample of coked solids used as the feed material for this combustion test. The run was

complete 22 minutes after the coked solids were charged to the reactor. The overall material balance

closure for the run was 98.5%.

The combusted solids were a light. ashed. pink-brown color; the silica particles were white and did
not appear to be coated. The material other than the sand appeared to consist of approximately 96)<7
fines, and the balance of the material was approximately 50 mesh.



Sample: ACS-COOFF 03-81 (spiked)
Test: Combustion

HRI No. 46532-3 ¢spiked), Test 18 11 Approximately 53(¢) grams each from Test 18.6 and 18.7
formed the composite sample used as feed for this combustion test. The run was complete 37
minutes after the coked solids were charged to the reactor. The overall material balance closure for

the run was 97.9%.

The combusted solids were a sandy, light brown color; the silica particles were white and djd not
appear to be coated. The material other than the sand appeared to be greater than 90% fines and the
balance of the material ranged from 10 mesh to one-half inch in diameter. The larger particles had

white, brown, tan, and grey tones.

Sample: ACS-TPO2A-01 (spiked)
Test: Combustion

HRI No. 465324 (spiked). Test 18.12: Approximately 500 grams each from Test 18.9 and 18.10

comprised the feed matenial for this combustion test. The run was complete 44 minutes after the
coked solids were charged to the reactor. The overall material balance for the run was 99.9%.

The combusted solids were a light orange color; the silica particles were white and did not appear
to be coated. The material other than the sand appeared to be greater than 90% fines and the balance
ranged from 10 mesh to one-haif inch in diameter. The coloration of the larger particles included

white, brown, tan, and grey tones.

PROCESS RESULTS AND PERFORMANCE DATA

The operating and material balance data recorded during the rump run and each of the retort runs are
summarized in Appendix A, Table 8,-and the operating data from the combustion tests are presented
in Appendix A, Table 9. The temperature and rate of gas evolution for the ramp and retort tests have
been plotted as a function of time: these data are presented in Appendix B, Figures 4 through 12.
Photographs of selected test products are included in Appendix C.

o/
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Particle Size Distribution of ATP Treatment Solids
ACS Site Soil dludgee

Feed ACS-COOFF 0201, R No. $6332.2 Retort Combusuon Product
U.S. Sieve Size Cum. Wt LS. Sieve Size Cum. Wit ¢
Darect ~ Direct
Mesh Micron  wo Ret Pass. Mesh  Micron o, Ret  Pass.
5 4000 10.0 10.0 +«).0 5 4000 2.2 2.2 97.8
12 1700 1G.6 20.6 794 12 1700 35 5.7 543
20 850 62 268 732 20 850 95 151 349
45 355 8.5 353 647 45 355 499 65.0 350
70 212 236 389 41.1 70 212 11.1 76.1 239
100 150 17.1 76.0 240 100 130 114 375 123
200 75 8.5 345 155 200 75 f4 PRV nl
Pan <75 155 100.0 0.0 Puan <73 6.1 100.0 .0
TOTAL 100Q.0 TOTAL 140.0
Table 2
Particle Size Distribution of ATP Treatment Solids
ACS Site Soil/Siudge
Feed ACS-COOFF 03-01. HRI No. 465323 Retort Combustion Product
U.S. Sieve Size Cum, W % LIS, Sieve Size Cum. W ‘¢
Dywectv —/ — Uirect
Mesh  Micron  wy o Ret.  2uss. Mesn Mcron Wy Retu  Pass,
S 2000 195 HER 9.5 3 4000 34 4.4 us.6
12 1700 C2 iTh 24 i2 MLy Y R S
20 350 43 2243 76 20 350 ) 13 1T
45 188 w2 257 R th 353 S04 7T 23
"0 i1z ) 1A i T R 33 753 b
10 20 205 N -8 10 1340 'S a2 S
Q) -3 Y] i1 R RV TS A9 \
Pan <75 A i) o an <73 ) I

TOT:\L JERANN ~O1\! . '.‘)O




Table 3

Particle Size Distribution of ATP Treatment Solids
ACS Site Soil/Sludge

Feed ACS-TPO2A-01. HRI No. 363324

U.S. Sieve Size Cum. Wt %

Direct

Mesh  Micron  w Ret Pass.

5 4000 33 33 96.7

12 1700 7.9 11.2 88.8

20 850 6.4 17.6 824

45 355 6.0 235 76.5

70 212 153 38.8 61.2

100 150 18.2 57.0 43.0

200 5 16.6 73.6 26.4

Pan <75 26.4 0.0 0.0
TOTAL 100.0

Table 4

Retort Combuston Praduct

U.S. Sieve Size Cum. W1 &

Direct

Mesh  Micron o Ret Pass

5 4000 23 23 97.7

12 1700 37 6.1 939

20 850 13.0 19.1 809

45 355 65.1 84.2 15.8

70 12 4.6 88.7 113

100 150 5.1 939 6.1

200 75 19 98.8 1.2

Paa <75 1.2 1000 2.0
TOTAL 100.0

Particle Size Distribution of ATP Treatment Solids
ACS Site Soil/Sludge

Silica Sand

(LS. Sieve Size Cum. Wt. ¢

Direct

Mesh Micron Wt Ret Pass.

5 20 0.0 0.0 133.0

2 70 0.0 0.0 100.0

20 350 17.2 17.3 827

] iss 82.6 ROt Gl

TG 212 0.0 Gy 0.1

10 50 0.0 999 i ]

L] 75 Yy 0.0 0D

an <75 90 109 !
TOTAL R




Table 5

Pave 1 ot 2

ACS-COOFF 02-01 Rump Test 181, Operator’s Observations

Bed Orfgas Cumulauve Condensate
Temp. Temp. Gas Vol Volume

Time °F) °F) {achy* {ml)y** Laver Color

0823 61 60

0830 130 6% 0.227

0835 190 132 0.483 just visible Total milky hrown .

0840 204 202 0.495 20 top clear brown
200 middle cloudy
20 bottom dark brown
240 Total

0845 265 205 0.501 20 top clear brown
280 middle cloudy
20 bottom dark brown
220 Total

0350 227 206 0511 20 top clear brown
340 middle cloudy
20 bottom dark brown
380 Totul

0855 421 203 1,543 20 top clear brown
N0 middie cloudy
2 hottom dark brown
420 Total

(%05 316 176 0.630 40 10p vellow brown
S0 middie Cloudy vellow
20 hottom Jdark brown
) Total

im0 nly T 0,700 -+ wp veltow hrown
Q) middic cloudy vellow

24

hottom

dark brown




Tiable 5 cont.

Page

-

-

t2

Bed Offeas Cumulative Condensate

Temp. Temp. Gas Vol Volume
Time (°F) (°F) {achH* (ml)** Layer Color

440 Total

0915 677 129 0.807 440 Total unchanged
0930 331 116 1.117 460 Total unchanged
0945 980 98 1.473 460 Total unchanged
1000 1117 89 1.777 460 Total unchanged
1015 1175 83 1.986 460 Total unchanged
1030 1190 79 2.185 460 Total unchanged
1041 1199 77 2116 460 Total unchanged

* Actual Cubic Feet

** Milliliters



Table 6

Pave | ot 3

ACS-COOFF 03-0lispiked) Ramp Tesi 185, Operator's Ohservations

Bed Offgas Cumulative Condensate
Temp. Temp. Gas Vol Volume
Time (°F) *F {ach) (mb Laver Color
0849 Ambient
0900 158 73 0.311
0905 200 199 0.486 30 Total light brown
0910 203 205 0.493 110 Total light brov.a
0915 291 213 0.498 5 top tan
205 bottom brown
210 Total
0920 3s2 228 0.505 16 top tan
260 bottom brown
300 Total
925 156 204 513 20 1op tan
320 bottom brown
340 Totai
0930 527 189 0.540 340 Total unchanged
0935 385 173 0.579 20 top brown
310 middle It green-
hrown
20 bottom tan
350 Total
0940 640 161 1.642 20 top brown
320 middle It green-hbrown
20 hottom tan
A0 Total
45 00 146 0.71% 350 Total unchanged!




Table 6 cont.

Page 2 of 3

Bed Offrgas Cumulative Condensuate
Temp. Temp. Gas Vol. \Volume
Time (°F) P (acf) (mi) Laver Color
0950 757 138 0.785 20 wp brown
230 middle It green-
brown
20 bottom tan
370 Total
0955 808 130 0.875 20 top brown
340 middle It green-
brown
20 bottom tan
a80 Total
1000 851 123 0.973 30 top dk brown
330 middle It green-brown
20 bottom tan
380 Total
1005 900 118 1.075 40 top dk brown
310 middle It green-
brown
40 bottom tan
390 Total
1010 961 111 1.174 40 top dk brown
290 middle It green-brown
60 hottom tan
390 Total
1015 1012 106 1.275 40 top dk brown
270 middle It green-
brown
S0 hottom tan




Page 3 of 3

Table 6 cont.
Bed Offeus Cumuiative Condensate
Temp. Temp. Gas Vol Volume .
Time (°F) (°F) (ach (ml) Layer Color
390 Total
1020 1065 102 1.398 S0 top black
250 middle It ereen-
' brown
100 botiom tan
400 Total
1030 1153 97 1.609 400 Total unchanged
1040 1195 91 1.772 400 Total unchanged
1050 1193 s 1.849 400 Total unchanged
1100 1202 82 1.891 400 Total unchanged




Table 7 Page 1 of 3

ACS-TPO2A-u1{spiked) Ramp Test 18.8. Operator's Observations

Bed Offgas Cumulatve Condensate
Temp. Temp. Gas Vol. Volume

Time °F (°F) (acf) (ml) Layer Color

0823 Ambient

0835 216 197 0.454 60 Total brown

0840 272 235 0.454 200 top brown
40 bottom arey
240 Total

0845 385 198 0.454 230 top brown
40 bottom tan
270 Total

0850 7 188 0.454 250 top brown
$) bottom tan
290 Total

0855 478 253 0.465 40 top It brown
20 top brown

middle
200 bottom light brown
middle

200 bottom arey
460 Total

0500 501 345 0.479 220 top tan
R0 middle brown
300 bottom dark grey
300 Total

P03 566 282 0.492 170 top [t brown
100 middle brown
Hk) bottom dark grey

sS70 Total




S—-

Tanie 7

cont.

Page 2 of 3

Bed Offgas Cumulutive Condensate
Temp. Temp. Gas Vol Volume
Time (°F) °F) {act) tmi) Laver Color
0910 626 241 0.310 10 top grey
140 top light brown
middle
S0 bottom Jdark brown.
middle
700 bottom brown
900 Total
(w15 688 211 0.539 10 top grey
170 top light brown
middle
20 middle vellow
bottom
29 hottom brown
920 Total
0920 750 184 0.588 10 top grey & dk
brown
160 top light brown
middle
260 bottom vellow
middle
740 hottom brown
3 Total
(925 sl 167 0.632 1t twp arey & dk
brown
it wp light brown
middle
n hottom vellow
middie
TS puttom orown
SRy Tota




Table 7 cont. Pave 2 of 3

Bed Offgas Cumulative Condensate
Temp. Temp. Gas Vol Volume
Time (°F) P (achH {ml) Laver Color
0930 853 150 0.698 940 Total unchanged
(935 916 135 0.764 20 top(1) grey & black
210 (2 It brown
20 3) yellow
20 )] black
160 (5) grey brown
520 bottom brown
(6)
950 Total
0940 972 123 0.824 950 Total unchanged
0950 1066 105 0.918 950 Total unchanged
1000 1144 95 0.988 950 Total unchanged
1010 1213 88 1.O4S 950 Total unchanged

1015 1196 84 1.067 950 Total unchanged




Ramp and Retort Test Summary

Table 8

Test Number 18.1 18.2 15.3 18.5
Daie 12/13/92 12/13/92 12/13/92 172793
Test Type Ramp 1,100° Retort 1.000° Retort Ramp
HRI Sample No. 46532-2 46532-2 46532-2 46532-2(s)
Input

Virgin Feed, g 1585.3 1165.4 1142.1 2030.8
Silica, g 0.0 1000.0 1000.0 0.0
Total, g 1585.3 2165.4 214201 2030.8
Output

Produced Gas, acf 2.116 1.224 0.94 1.891
Produced Gas, g 69.8 40.4 30.8 62.4
Liquid Condensate, g 4889 2484 2546 $02.8
Coked Soiids, g 799.4 18649 1851.9 1488.2
Total, ¢ 1358.1 21537 21373 19532
Balance Closures

Total Input Basis. ¢z 35.7 99.5 99.% 96.2
Virgin Feed Basis, % 85.7 99.0 99.6 96.2

act = Actual cubic feet



Page 2 of 3

Table 8 cont.

Test Number 13.6 18.7 15.3 13.9
Date 1727/93 172793 1/283/93 1728/93
Test Type 1,100° Retort 1,000 Retort Ramp 1,100 Retort
HRI Sample No. 46532-3(s) 46532-3(s) 46532-4s) $6532-4(s)
Input
Virgin Feed, g 1163.5 10044 1995.9 1011.2
Silica, g 1000.0 1000.0 . 0.0 1000.0
Total, g 2163.5 2004.4 1995.9 2011.2
Output
Produced Gas, acf 0.846 0.659 1.067 0.301
Produced Gas, g 279 217 35.2 9.9
Liquid Condensate, g 167.0 194.9 998.3 4544
Coked Solids, g 1920.4 1809.6 898.2 1429.1
Total, g 21153 2026.2 1932.2 1893.4
Balance Closures
Total Input Basis, % 97.8 101.1 96.8 94.1

95.9 102.2 96.8 88.4

Virgin Feed Basis, %




Pable 8 cont.

Test Numper

[N 10

Date

Test Type

HRI Samplie No.
Input

Virgin Feed, ¢
Silica, g

Total,

(3]

Output
Produced Gas, acf
Produced Gas. ¢
Liquid Condensate, ¢
Coked Solids, g

Total, ¢

Balance Closures
,

Total Input Basis, 7

Virgin Fed Basis, ¢

1/2%/93
1,000 Retort
J6532-4(s)

988.3
1000.0
1988.3

O
20
~
[N |

99.9
99.9

Pave 3 0f 3



Table 9

Combustion Test Data

Test Number 13.4 18.11 18.12
Test Date 12/14/92 1/29/93 1/29/93
Feed Material 18.2 & 18.3 18.5 & 18.6 . 154 & 15.5 Coked

Coked Product Coked Product Product
Retort Charge, g 1018.3 1000.0 1000.0
Run Length, minutes 22 7 44
Combusted Solids 1003.5 979.1 998.9
Offgas Volume, acf 6.276 9.628 10.527

98.5 97.9 99.9

Balance Closure, %




APENDIX B

Figures
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7684-18 Run 18.2 1100°F Retort
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7684-18 Run 18.3 1000°F Retort
(Sample COOF 02-01)
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7684-18 Run 18.6 1100°F Retort
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7684-18 Run 18.7 1000°F Retort
(Sample COOF 03-01)
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7684-18 Run 18.10 1000°F Retort
(Sample TP 02A-01)
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APPENDIX C

Photographs



Run 18.1 - COOF 02-01 Ramp

Run 18.2 - COOF 02-01 Retort 1100 F



L

Run 18.3 - COOF 02-01 Retort 1000°F




Run 18.5 - COOF 03-01 Ramp

Run 18.6 - COOF 03-01 Retort 1100°F



Run 18.7 - COOF 03-01 Retort 1000°F

Run 18.8 - TS 02A-01 Ramp
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Run 18.10 - TS 02A-01 Retort 1000°F
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APPENDIX B

ATP BENCH-SCALE SYSTEM DESCRIPTION

Canonie-



(@3]
)

5. Poi'ution Control System

The ATP Bench Unit is enshrouded by a hood and a vent system. Any vented
air discharges into the laboratory hood, which is equipped with a HEPA/carbon
filter. Off-gases from the processor/combustor are passed through a carbon
column to remove any residual organic contaminants before discharging the gas
into the laboratory hood. In the hood, the off-gas mingles with any vented air
and passes through the HEPA/carbon filter before being discharged to the
atmosphere. These multiple protection levels are designed and provided to
totally protect public and personnel from exposure to the off-gas.

Raw Materials and Chemical

The standard bench tests use clean sand as the reactor charge, added with or before
the waste feed sample. The ratio of sand to waste sample can vary widely and is
used to determine target values for optimum internal recycle of coked sand in the ATP

unit. In the full-scale system, the coked sand recycles from the annular region of the

ATP unit back into the reaction zone. This recycle affects heat transfer and net

throughput rates most strongly, and to a lesser extent, may affect pyrolysis (therma!
cracking) behavior and agglomeration of solid fines into larger particles.

Some wastes have substantial amounts of sulfur and exhibit low pH values. To

reduce the corrosivity of the fluids, a series of neutralization tests may be conducted
on the feed material. Lime or limestone may be mixed with the sample before adding
it to the processor. The acidity of product water and treated solids may be anzlyzed

to assess the effectiveness of this neutralization.

RIITEIATRVTAPS (Mo v 31,1925

Canonie-






APPENDIX C

ATP BENCH-SCALE TEST PROCEDURES

Canonie



APPENDIX C
ATP BENCH-SCALE TEST PROCEDURES

Types of Batch Tests

Three types of tests simulating full-scale continuous operations will be conductec
during a treatability study. These types of tests are identified and discussed below.

1. Ramp Test

The ramp test is so named because the temperature of a waste material is
gradually increased during the test. The ramp test is the first test run on a
given material. A sample of the material is introduced into the drum, and the
temperature is gradually increased from ambient to a temperature at which
volatilization is complete. The amount of volatilized material (condensed liquid
and noncondensable gas) is measured as a function of time and temperature.
The ramp test characterizes the volatility of the waste material, and identifies
the temperature at which volatilization is complete. This information is usad
to set the initial operating conditions for the retort test, the key test for
demonstrating this technology’s viability. The information obtained during the
ramp test is also important from a safety standpoint, particularly for samples
with high hydrocarbon and/or water content.

2. Retort Test

. s .

The retort, or pyrolysis, test follows the ramp test and is the key test nz:
demonstrates the thermal efficiency and overall viability of the SoilTech ATP
Technology. This test realistically simulates the effect of full-scale process
conditions. Retort tests are conducted at a constant temperature, as discusssd
below. Several tests may be run at different temperatures. The initial "2s:

temperature is determined by the ramp test.

Canonie- - - -



APPENDIX D

TEST RESULTS



M\UH”

Sample Description

Laboratory 1D Client ID Type Date Received
Y33754-001 18.1-46532-2-S1 San (3 Ul
Y33754-002 18.2-46532-2-S2H Soil BRI
935734-003 18.3-46532-2-S2L Soil 01 1393
935754-004L 18.23-46532-2-L1{0) Waste 01 1393
933754-004U 18.23-46532-2-L.1(W) Waste 01 1393



Results and Discussion
VISTA Project # 9353754

: Three soil samples and two waste samples were received on Januany 130 993
tor the determination of total recoverable petroleum hydrocarbons. simulated disullation.
organochlorine pesticides/PCB's, volatile organic compounds. semivolatile organic
compounds, oil and grease and TOC. The samples were analyzed accordin: to the
protocols described in USEPA SW-846, Test Methods for Evaluating Solid Waste.
3rd Ed. and Methods for Chemical Analvsis of Water and Wastes, EPA-600:4-79-

02.

Surrogate recoveries were low for the volatile analyses of sample 933735-002
(vour ID 18.2-46532-2-S2H). The sample was reanalyzed with simiiar results indicatiny
a sample matrix effect. Surrogate recovery tor Toluene d-§ was high tor sample 933754
003 (your ID 18.3-46332-2-S2L ). The sumple was reamilvzed with simuloer coso
indicating a matrix interference.

Semivolatile surrogate recoverios were errtic tor sampe YIS Tt oy e g
18.23-46332-2-L.1. The high recoveries can be raced to matnx inerierences o
sample analysis.

VISTA samples 933733-0)

{
18.2-46552-2-S2H and IS3-4n332-2-52100 were anabvzed or TOC by Hlatmeon

[Laboratories. Their results re enciosed.

1. 002 and o003 ivour [Dis N l-4a332.0.80
30 ;



Total Recoverable Petroleum Hydrocarbons
EPA Method 418.1

D: 13.1-463232 :
: 635754-001 Sample Type: Soil

Date Received: 01/13/93
Date Analyzed: 01/18/93

llent: Soil Te
Client Sample I
VISTA Sample ID
Date Sampled : 01/13/93
Date Extracted: 01/18/93

Reporping '
Analvte Result Linit Units
12,000 40 mg/kg

TRPH



Siculatad Distillation/Total Fatroleun Hy
GC/FID =~ ASTM D28487 /CDHS Method
Client: Scil Tech
Client Sample ID: 13.1-%5322-2-S1
VISTA Sample ID: $3573«-001 Sample Tyre: Water
Date Sampled : 01/13/93 Date Receiwad: 212
Date Extracted: 01/13/%3 Zate Analvzed: T1/1

L)

O

LIPS B )

193}

Hvdrocarbon - Boiling Point i Eluring

98°C
Cg =— 126°C
Cq = 151°C
Cio — 174°C
- 196°C
Cia = 216°C
Ciys — 254°C
- 287°C
Cyg - 316°C
- 344°C
Coy =~ 391°C
Coq - 131°C
Cy, - «56°C
Cig = 496°C
Cyo - B522°C YD
Csqy = 54a5°C 1500

0
~
I
~ g

B R T LI RV VA

[

1

29
63
75
31
84
35
£5
35

- Ly - . - - - -
Total Petroleounm Y drooarcaons N =
— TV s e o - -— s - - -~ ~ - - - - N - -
— i - - . T s - - - - je = - - - -



Volatile Organic Cocmpounds - EPA Method 82420
Clienz: soil Tech
Client Sample ID: 18.1-34321-.-.:
TISTA Sample ID: 935754-CGC° sargple Typa: 5051
Date Sampled 01/13/93 cata rmeceived: 01.,13/9:
Date analvzed: 01/26/93
Reporting

Analyte Pesuit Linlt “nics
Chloromethane < 200 mg/kg
Bromomethane < 200 mg/kg
Vinyl Chloride < 200 mg/kg
Chloroethane < 200 ng/kg
Methylene Chloride 1,500 100 mg/kg
Acetone (110) * 2,000 mg/kg
Carbon Disulfide < 100 ng/kg
1,1-Dichloroethene (30) = 100 ng/kg
1,1-Dichloroethane 100 100 mg/kg
1,2-Dichloroethenes, total < 100 mg/kg
Chloroform (<3)* 100 ng/kg
1,2-Dichloroethane 3,200 100 ng/kg
2-Butanone {H60) * 2,000 ng/kg
1,1,1-Trichlorcethane 1, 3CC 100 ng/ka
Carbon Tetrachloride ¥ 00 ng/kg
Yinyl Acetate e 1,000 ng/kg
Bromodichloromethane < 140 mg/ kg
1,2-Dichloropropane 127) % 100 ng/ Ky
Trans-1,3-Dichloropropene (25) * 100 mg/ kg
Trichloroethene 2,700 100 Rg/Kg
Dibromochloromethane 28] = 100 ng/Ra
1,1,2-Trichlorocethane < 200 ~g/kg
Benzene 2eC AL uls "o
Cis-1,3-Dichlorcpropens (22 % 100 ng/ kg
2-Chloroethyl vinvl Ether < 260 mg/Xg
Bromofornm (o, % 100 ng/ g
«-MetThyl-2-Fentanone < 1,000 ng/ky
2-Hewxancne < 1,056 ~g/kg
Tetrachlorcethene 1,10¢ 193¢ mg/ g
1,.,2,2-Tetrachloroathans < 100 g/ vy
Toiuene SLZae oo ng/ R
Chiorobenzensz a7 1o0 =3/

Zchylbenzene 270 o0 g/ KRG

Styrens 420 o ng ke

<slenes, ToTal BRI T SG /T

SATTIJaTe M il2ries e i
IcLiucne- 2, =

-=romoc 1&“:‘2n:€:e - -
« TaTeTtad D2i0w reporting Somny o be oinra

= lamroanT N doie:tad- T rancoTina

-~



Gravimetric

Client: Scoil Tech

Client Sample ID: 153.1-26Z:C
VISTA Sample ID: 93575.-CCL
Date Sampled : 01/12/93
Date Analyzed: 01/:15/83

PRS-

Analyte

0il and Grease

Feporting
Result Limit
12,000 50

-

LNlTS

ng/rg



Total Zecoverarla2 T
EPA Met
Cllent: Soli Tech
Client Sample ID: 123.1-4€5322-0-
VISTA Sample ID: 935734-002
Date Sampled : 01/13/93
Date Extracted: 01/13/62

T

O (1

[ULA

.
Bl

]
G
r

unm Hydrocarbons

Analyte
TRPH

vl

e

Lleum
118.12
<ample Type: Soil
Date Received: 01/13/93
Date Analyvzced: 01/18/92
Reporting
Resu.t Linit Units
< 40 ng/kg
T LLaTe il reportina



Polychlorinated Biphenyls
"EPA Method 8080

Client: 50il Tech
Client Sample ID: 18.2-46532-2-S2H

VISTA Sample ID: 935754-002 Sample Type: Soil
Date Sampled : 01/13/93 Date Received: 01/13/93

Date Extracted: 01/21/93 Date Analyzed: 01/25/93

Reporting

Analyte Result Limit Units
PCB-1016 < 3 mg/kg
PCB-1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 mg/kg
PCB-1248 < 1 mg/kg
PCB~-1254 < 1 mg/kg
PCB-1260 < b mg/kg
Surrogate Recoveries QC Linits
Dibutyl Chlorendate (DBC) 35 3 41-14

—=zted 2T or 2pcve tha listed reporTinz -

. e y
= Zompounra ot datTeTten



Volatile Organic Compounds - EPA Method 8240

Client: Soil Tech

Client Sample ID: 13.2-56532-.-50H
VISTA Sample ID: 935754-002 Sample Type: Soil

Date Sampled 01/13/93 Date Recelved: 01/13/93
Date Analyzed: 01/26/93

Reporting

Analyte Result Limit Cnits
Chloromethane la 10 ug/kg
Bromomethane < 10 ug/kg
Vinyl Chloride < 10 ug/kg
Chloroethane < 10 ug/kg
Methylene Chloride 190 5 ug/kg
Acetone 4400 100 ug/kg
Carbon Disulfide 12 5 ug/kg
1,1-Dichloroethene < 5 ug/kg
1,1-Dichloroethane 8.1 5 ug/kg
1,2-Dichloroethenes, total < 5 ug/kg
Chloroform (3.4)* 5 ug/kg
1,2-Dichloroethane 47 5 ug/kg
2-Butanone (3.2)* 100 ug/kg
1,1,1-Trichloroethane 130 ] ug/kg
Carbon Tetrachloride < 3 ug/Kg
Vinyl Acetate - 538 ug/kg
Bromodichloromethane < 5 ug/kg
1,2~-Dichloropropane < 2 ug/kg
Trans-1, 3-Dichloropropene 7.5 3 ug/kg
Trichloroethene 36 5 ug/kg
Dibromochloromethane < z ug/ kg
1,1,2-Trichloroethane N 3 ug/kg
Benzene 2z 5 ug/kg
Cis-1,3-Dichloropropene < z ug/Ka
2-Chloroethyl Vinyl Ether < DY ug/kg
Bromoform " % Ly/ kg
4-Methyl-2-Pentanone < 0 ug/kg
2-Hexanone -1 29 ug/kg
Tetrachloroethene 7 > ug/kyg
1,1,2,2-Tetrachloroethane < z ug/xg
Toluene 25 Z ug/ka
Chlorobenzene 39 3 ug/ka
Ethylbenzene 2% z ug/rg
Styrene 2.0 z ug/Rg
Xvlenes, total e - ua /e
Surrogate Recoveriss PR
Tociuene-dg K B

s-3romoflucrobenzene z l-

1,2-Dichloroethane-d; Z7 z-

* Detected pelow reporting limit; guantitaticn moay De nrs

= Zompound not detected at or 3cove Tho l3Tadl TaniorTo



Semivolatile Organic Czcapcunds - EPA Method 8270

Client: Soil Tech
Client Sample ID: 153.2-35%33 -32H .
VISTA Sample ID: 935754-C0:Z Sample Type: Soil

Date Sampled : 01/13/93 Date Received: 01,/13/93
Date Extracted: 01/14/93 Date Analyzed: 01/26/93

Reporting
Analyte Resuilt Limit Units
Phenol < 330 ug/kg
Bis(2~Chloroethyl) Ether < 330 ug/kg
2-Chlorophenol < 330 ug/ksg
1,3-Dichlorobenzene < 330 ug/kg
1,4-Dichlorobenzene < 330 ug/kg
Benzyl Alcohol < 660 ug/kg
1,2-Dichlorobenzene < 330 ug/kg
2-Methylphenol < 330 ug/kg
Bis(2~Chloroisopropyl) Ether < 330 ug/kg
4-Methylphenol < 330 ug/kg
N-Nitroso-di-n-propylamine < 330 ug/kg
Hexachloroethane < 330 ug/kg
Nitrobenzene < 330 ug/kg
Isophorone e 330 ug/kg
2-Nitrophenol < 330 ug/kg
2,4-Dimethylphenol « 330 ug/kg
Benzoic Acid < 1,700 ug/kg
Bis(2-Chloroethoxy)methare < 330 ug/kg
2,4-Dichlorophenol < 330 ug/kg
1,2,4-Trichlorobenzene < © 330 ug/kg
Naphthalene < 320 ug/kg
4~-Chlorocaniline “ 560 ug/kg
Hexachlorobutadiene < 335 ug/kg
4-Chloro~3-methylphenol < 660 ug/kg
2-Methylnaphthalene < 320 ug/kqg
Hexachlorocyclopentadiens < 330 ug/kg
2,4,6-Trichlorophenol < 320 ug/kg
2,4,5-Trichlorophencl < 330 ug/kg
2-Chloronaphthalene < 3390 ug/kg
2-liitroaniline < 1,700 ug/kg
Dimethyl Phthalate < 330 ug/kg
Acenaphthylene < 339 ug/kg
3-Yltrocaniline < 1,700 ug/kg
Acenaphthene - 239 g/ Rg
2,+-Dinitrophencl < 1,730 ug/Kg
i-Nitzrophenol < 1,705 ug,/
Dicenzofuran < 323 5 IR e
croazsvae The Liotaedl reportTiag

[u]

e .
Compeound noT d



Semivolatile Organic Compounds - EPA Method 8270

(continued)
ISTA Sample ID: $357531-002
Reporting
Analvte Result Limit Units
2,4-Dinitrotoluene < 330 - ug/kg
2,6-Dinitrotoluene < 330 ug/kg
Diethyl Phthalate < 330 ug/ka
4-Chlorophenyl Phenyl Ether < 330 ug/kg
Fluorene < 330 ug/Kk¢
4-Nitroaniline < 1,700 ug/kg
4,6-Dinitro-2-methylphenol < 1,700 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
4-Bromophenyl Phenyl Ether < 330 ug/kg
Hexachlorobenzene < 330 ug/kg
Pentachlorophenol < 1,700 ug/kg
Phenanthrene < 330 ug/kg
Anthracene < 330 ug/kg
Di-n-butyl Phthalate < 330 ug/kg
Fluoranthene < 330 ug/kg
Pyrene < 330 ug/ka
Butylbenzyl Phthalate < 330 ug/kg
3,3'-Dichlorobenzidine < 660 ug/kg
Benzo(a)anthracene < 330 ug/kg
Bis(2-Ethylhexyl) Phthalate < 330 ug/kg
Chrysene < 330 ug/kKg
Di-n-octyl Phthalate < 330 ug/kg
Benzo(b) fluoranthene < 330 ug/kg
Benzo(k) fluoranthene < 230 ug/kg
Benzo(a)pyrene < 320 ug/kg
Indeno(1,2,3-cd)pyrens < 330 ug/kKg
Dibenz (a,h)anthracene < 330 ug/kg
Benzo(g,h,i)perylene = 330 ug/ kg
Surrogate Recoveries QC Limits
Nitrobenzene-dg 190 % 35-93
2-riuorobiphenyl 121 % 27-%9
Terphenyl-d,, 120 % 57-10¢%
Phenol-d, 89 3 26-101
2-Fluoronphenol A2 3 L5=G7
2,:,¢-Tribromophenc: ST MR
net detected 3t oY akove the listed ropirs ng Do-



Tctal Reccverable Patrcleum Hyirorzarbons
EPA Method 418.1
Client: Soil Tech
Client Sample ID: 13.3-456532-2-5ZL
VISTA Sample ID: 935754-003 Sample Type: Soil
Date Sampled : 01/13/93 Date Received: 01/13/53
Date Extracted: 01/18/93 Date Analvzed: 01/13/693
Reporting
Analyte Result Linit Lnits
TRPH < 40 mg/kg
nnt dataected 2T or 2hcuve the llited raecoroing



Polychlorinated Biphenyls
EPA Method 8080

Client: Soil Tech

Client Sample ID: 18.3-436
VISTA Sample ID: 835754-0
Date Sampled : 01/13/93
Date Extracted: 01/21/93

532-2-52L
03 Sample Type: Soil

Date Received: 01/13/93
Cate Analyzed: 01/25/93

Reporting

Analvyte Result Limit Units
PCB-1016 < 3 mg/kg
PCB-1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 mg/kg
PCB-1248 < 1 ng/kg
rCB-1254 < 1 ng/kg
PCB-1260 < i ag/kg
Surrogate Recoveries QC Limits
Dibutyl Chlorendate (DBC) 9 % 24-134

AT oY Ao The o=l T2DOYrT U P

T - > - R P
Compound not detected At oV



Volatile Organic Compounds - EPA Method 8240

Client: Soil Tech

Client Sample ID: 13.3-4653ZI-2-32.L

VISTA Sample ID: $3575.2-002 Sample Type: Soil

Date Sampled 01/13/93 Date Received: 01/13/S3
Date Analyzed: 01/26/93

Reporting

Analyte Result Limit Lnits
Chloromethane 11 10 ug/kg
Bromomethane < 10 ug/kg
vinyl Chloride < 10 ug/kg
Chloroethane < 10 ug/kg
Methylene Chloride 290 5 ug/kg
Acetone 190 100 ug/kg
Carbon Disulfide 18 5 ug/kg
1,1-Dichloroethene 6.4 5 ug/kg
1,1-Dichloroethane < 5 ug/kg
1,2~Dichloroethenes, total (3.5)* 5 ug/kg
Chloroform (3.6) * 5 ug/kg
1,2-Dichloroethane 8.4 5 ug/kg
2-Butanone < 100 ug/kg
1,1,1-Trichloroethane % 5 ug/kg
Carbon Tetrachlor:ide < 5 ug/kKg
Vinyl Acetate < 50 ug/kg
Bromodichloromethane < 5 ug/kg
1,2~Dichloropropane < 5 ug/kg
Trans-1,3-Dichloropropene < 5 ug/kg
Trichloroethene 30 5 ug/kg
Dibromochloromethane < 5 ug/ kg
1,1,2-Trichloroethane < 5 ug/xg
Benzene 22 5 ug/kyg
Cis~-1,3-Dichloroprogene < 5 ug/kg
2-Chloroethyl Vinyl Ether < 10 ug/xg
Bromoform < 5 ug/kg
-Methyl-2-Pentanone < 50 ug/kg
2-Hexanone < 50 ug/ka
Tetrachloroethene 43 5 ug/kg
1,1,2,2-Tetrachlorcethane < 5 ug/rg
Toluene 34 5 uy/kg
Chlorobenzene 25 5 ug/rg
Ethylbenzene 27 5 ug /g
Stvrene P z e ¥Ry
¥ylenes, total : 3 uy/ ko
Surrogate Recoveries 7o o lizina

romofluoropenzan
Dichloroethans~i;

v

o

P R Y e e
-



Semivolatile Organic Compounds - EPA Method 8270

Cllent: Soil Tech
Client Sample ID: 18.3-46532-2-5S2_

YISTA Sample ID: 935754-003 Sanple Type: Soil

Date Sampled : 01/13/63 Date Received: 01/13/92
Date Extracted: 01/1+/93 Date Analyzed: 01/26/93
Reporting

Analyte Result Limit Units
Phenol < 330 ug/kg
Bis(2-Chloroethyl) Ether < 330 ug/kg
2-Chlorophenol < 330 ug/kg
1,3-Dichlorobenzene < 330 ug/kg
1,4-Dichlorobenzene < 330 ug/kg
Benzyl Alcohol < 660 ug/kg
1,2-Dichlorobenzene < 330 ug/kg
2-Methylphenol < 330 ug/kg
Bis(2~-Chloroisopropyl) Ether < 330 ug/kg
4-Methylphenol < 330 ug/kg
N-Nitroso-di-n-propylamnine < 330 ug/kg
Hexachloroethane < 330 ug/xkg
Hitrobenzene < 330 ug/kg
sophorone S 330 ug/kKg
2-Nitrophenol < 330 ug/kg
2,4-Dimethylphenol : 320 ug/kg
Benzoic Acid < 1,700 ug/kg
Bis(2-Chloroethoxy)methane < 330 ug/kg
2,4-Dichlorophenol < 330 ug/kg
1,2,4-Trichlorokenzens < 330 ug/kg
Napnthalene 333 ug/ kg
s-Chloroaniline - 560 ug/Kg
Hexachlorobutadiene “ 330 ug/kyg
-Chloro-3-methylphenc. 560 19/ kg
Mathylnaphthalene < 332G ug/ kg
He\achlorocyclopentadienc < 230 ug/kg
2,4,6-Trichloropheriol g 3230 ug/kg
2,4%,5-Trichloropheno!l < 330 ug/rg
2-Chloronaphthalene “ 33¢C ug/rKg
2-tNitroanlline < 1,700 Uy Rg
Dimethyl Phthalate 338 Ly R
fcenaphthylene 339 ug/ ng
2-tNitroaniline IL.Ten Lag/ R
Acenaphthene M Sie il det
2,3i-Dinitropheno. : MFARES g5y
s-VNitrophenol ' PPN i3 EG
Dizanzoturan PR PR

[ R Y



Semivolatile Orgarnic Co

mpounds - EPA Method 8270

Surrogate Recoveries

Nitrobenzene-dg
2-Fluorobiphenyl
Terphenyl-d,,
Phenol-dg
2~Fluorophenol
2,4,6-Tribromopherc.

1o
§

»
=1l O 2

S Y
b

Q

th D

UYL

L L 1
RENS T

t

SRS Y]

(o5

fcoatinuad,
VISTA Sample ID: 935754~003
Reporting
Analyte Result Limit Units
2,4~Dinitrotoluene < 330 ug/kg
2,6~Dinitrotoluene < 330 ug/kg
Diethyl Phthalate < 330 ug/kg
4-Chlorophenyl Phenyl Ether < 330 ug/kg
Fluorene < 330 ug/kg
4-Nitroaniline < 1,700 ug/kg
4,6~Dinitro-2-methylphenol < 1,700 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
4-Bromophenyl Phenyl Ether < 330 ug/ky
Hexachlorobenzene < 330 ug/kg
Pentachlorophenol < 1,700 ug/kg
Phenanthrene < 330 ug/kg
Anthracene < 330 ug/kg
Di-n-butyl Phthalate < 330 ug/kg
Fluoranthene < 330 ug/Kg
Pyrene < 330 ug/kg
Butylbenzyl Phthalate < 330 ug/kg
3,3'=-Dichlorobenzidine < 550 ug/kK
Benzo(a)anthracene < 330 ug/rc
Bis(2-Ethylhexyl) Phthalate < 330 ug/kg
Chrysene < 330 ug/kg
Di-n-octyl Phthalate < 3130 ug/kg
Benzo(b) fluoranthene < 330 ug/x
Benzo (k) fluoranthene “ 230 ug/x
Benzo(a)pyrene < 30 ug,/kz
Indeno(1,2,3-cd)pyrene N4 230 ug/ra
Dibenz(a,h)anthracene < 239 ug/ kg
Benzo(g,h,i)perylene < 230 ug/ Ny
oC Limit:



Simulated Distillations;Total Petroleum Hydrocarbons
GC/FID - ASTM D2887/CDHS Method

Client: Soil Tech -
Client Sample ID: 18.23-46532-2-11(0)

VISTA Sample ID: 935754-004* Sample Type: Waste
Date Sampled : 01/13/93 Date Received: 01/12/S3
Date Analyzed: 01/1i5/93

Date Extracted: 01/15/93

Hydrocarbon - Bolliing Point % Eluting

c, - 98°C 4 %
Cg - 126°C 19 %
Cy - 151°C 52 %
Cyg - 1l74°C 68 %
11 - 196°C 80 %
Cyp, — 216°C 87 %
13 -~ 254°C 92 %
Cig = 287°C 4%
Cig - 316°C 95 3%
Cpo — 344°C 96 3
24 — 391°C 38 %
C,g - 431°C 9% %
Cyp =~ 466°C 99 2
6 - 496°C 100 2
Cyo - 522°C 100 %
Cyy - 545°C 100 %
Reporcing
Resulc Limis Lnins
Total Petroleun Hydrocarbons < 0.2 nasl
< lZwer rhnass
= Comzound not detected at cor :ncve The Listed repTrTo



Polychlorinated

Client:
Client Sample
VISTA Sanple ID:
Date Sampled : 01/13/93
Date Extracted:

Soil Teci
I

01/21/93

EPA Methol

ch
D: 18.23-46532-2-L1

935754-004%

“

¥
Canmple
Date Received:
Date Analyzed:

Type:

wasce

01/13/93

01726792

Analyte

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Surrogate Recoveries

Dibutyl Chlorendate (22C)

N D R

Result

~ ~
[\SBEN |

[ aadiR ¥V

oo
AOOAAARA

Units

mg/ka
mg/kg
mng/Kg
ng/kg
ng/kg
ng/kg
ng/kg

QC Linmits

. =
Za=154



Polychlorinate? Ziphenvyls
EPA Methcd 3250
Clien<c: So5i1i Tech
Client Sample ID: 13.23-465332-C-11(C;
VISTA Sample ID: 9353754-003% Sample Type: Wasta
Date Sarmpled : 01/13/93 Date Received: 01/13/93
Date Extracted: 01/21/93 Date Analvyzed: 01/256/93
Raporting
Analyte Result Linit Units
PCB-1016 < 3 mg/ kg
PCB-1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 ng/kg
PCB-1218 < 1 ng/kg
PCB-1254 < 1 rng/kg
PCB-1260 < 1 ng/kg
Surrogate Recoveries QC Limits
Dibutyl Chlcrendate {DB3C) 7 L 24-154
* T TwWer rhiiss
< = Zompcund nIT o i2Tacted &t or Voot LlsTed rarorting Lisit



Volatile Organic Compounds -~ EPA Method 8240

Client: Soil Tach
Client Sample I

VISTA Sample ID: 935754~004%*

D: 13.23-36532-2-L1 (W)
Sample Type:

wWwaste

Date Sampled 01/13/93 Date Received: 01/13/92
Date Analyzed: 01/26/93

Reporting
Analyte Result Limit Units
Chloromethane < 1,000 mng/kg.
Bromomethane < 1,000 mg/kg
Vinyl Chloride < 1,000 mg/kg
Chloroethane < 1,000 mg/kg
Methylene Chloride 16,000 500 mg/kg
Acetone (910)** 10,000 mg/kg
Carbon Disulfide < 500 mg/kg
1,1-Dichloroethene 710 500 mg/kg
1,1-Dichloroethane 1,400 500 mg/kg
1,2-Dichloroethenes, total (140) ** 500 mg/kg
Chloroform < 500 mg/kg
1,2-Dichloroethane 67,000 500 ng/kg
2-Butanone (3,600)*%* 10,000 ng/kg
1,1,1-Trichloroethane 8,000 500 rg/kg
Carbon Tetrachloride < 500 ng/kg
Vinyl Acetate < 5,000 ng/xg
Bromodichloromethane < 500 ng/kg
1,2-Dichloropropane “ 500 ng/ kg
Trans-1,3-Dichloropropene < 3500 ng/kg
Trichloroethene 95,000 500 ng/kg
Dibromochloromethana < 500 ng/kg
1,1,2~Trichloroethanse < 300 ng/ kg
Benzene 10,000 500 ng/kg
Cis-1,3-Dichloropropene < 500 ng/ kg
2~Chloroethyl Vinyl Etrer < 1,000 rg/kg
Bromoforn < 500 ng/kg
4~Methyl-2-Pentanone 11,000 5,000 ng/kg
2-Hexanone < Z,700 mg/kg
Tetrachloroethene 26,000 00 ng/kg
1,1,2,2-Tetrachloroethane < 500 ng/xg
Toluene 54,900 530 ng /g
Chlorobenzene < 5C0 Tg/¥g
Ethylbenzene 13,000 30 ~g/xg
Styrene 11,289 PR ng/rz
Xylenes, total 87,206 230 e i de]
Surrogate Reccvaries T Limizs
Toluene-dg P Go-1310
+—-Bronofluorobenzzra 2z SE-104
1,2-Dichloroethane-i; S To-l07
* Upper Phase

(

*+ Detected bel
= CJompound noT d2



Volatile Organic Compounds - EPA Method 8240

-~

Cilent: 301l Tech

Client Sample ID: 13.23-4¢6522-2-11(0)

VISTA Sample ID: 935754-00 Sample Type: waste

Date Sampled 01/13/93 Date Received: 01/13/93
Date Analyzed: 01/27/93

Reporting

Znalyte Result Linit Units
Chloromethane < 1,000 mg/kg
Bromomethane < 1,000 mg/kg
Vinyl Chloride < 1,000 mg/kg
Chloroethane < 1,000 mg/kg
Methylene Chloride 810 500 mg/kg
Acetone (1,300)** 10,000 mg/kg
Carbon Disulfide < 500 mg/kg
1,1-Dichloroethene (290) ** 500 mg/kg
1,1-Dichloroethane (120) *=* 500 ng/kg
1,2-Dichloroethenes, total {(120) ** 500 mg/kg
Chloroform (150) ** 500 mg/kg
i1,2-Dichloroethane 1,700 500 mg/kg
2-Butanone (3,300)** 10,000 ng/kg
1,1,1-Trichloroethane 10,000 50C mg/kyg
Carbon Tetrachloride < 500 ng/kg
Vinyl Acetate < 5,000 mg/kg
Bromodichloromethane (16Q) ** 500 mng/kg
1,2-Dichloropropane (190) ** 5G0 mg/kg
Trans-1,3-Dichloropropene (180) ** 500 ng/kg
Trichloroethene 1,200 500 mg/kg
Dibromochloromethane (160) ** 500 mg/kg
1,1,2-Trichloroethane [220) =x 500 ng/kg
Benzene 540 200 ng/ kg
Cis-1,3-Dichloropropene (170) ** 00 ng/kg
2-Chloroethyl vVinyl Zther (170) *x* 1,000 ng/kg
Bromoforn {130) ** 500 ng/kg
s+-Methyl-2-Pentanone {1,000) *% 5,000 ng/kg
2-Hexanone < 3,200 mng/kg
Tetrachloroethene 570 09 mg/kg
1,1,2,2-Tetrachlorcethane (360) x= 503 ng/ kg
Toluene ~,300 G ng/ kg
Chlorobenzene < v ng/kg
thylbenzene 720 2ol ng/kg
Styrene 530 S ng,/xg
“ylenes, total L, E00 2o nyg/xg
3urrogate Pacoverias QC _Limits
Toluene-i, Sl 25-137
i-8romoflucrobenzans s FE=134
1,2-Dichlzcroschane-i; x SC-127
*~ Lower nas2



Semivolatile Organic Compounds - EPA Method 827G

Client: Soil Tecnh
Client Sample ID:
VISTA Sample ID:
Date Sampled
Date Extracted:

18.23~36532=2
935754~004%*
01/13/93
01/14/93

Date Analvzed: ©

LW
Sample T.pe: Waste
Date Received: 01/13/53

1/25/93

Analyte

Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2~Methylphenol
Bis(2-Chloroisopropyl)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid
Bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-nethylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiens
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4=-Dinitropheno!l
4-Nitrophenol

Ether

Dibenzofuran

* Upper Phase

** Detected kelcw regorting inl
< = Compound not detectszdi at or

Reporting

Result Limjit Units
7,800 100 mg/kg
< 100 mg/kg

< 100 mg/kg

< 100 ng/kg

< 100 mg/kg

< 200 ng/kg

230 100 mg/kg
1,400 100 mg/kg
< 100 mg/kg
1,000 100 mg/kg
100 rRg/Kg

1C0 ng/ka

~ 109 mg/kg
3,299 100 ng/ g
< 1290 ng/kyg
1,100 109 ng/kg
+,000 500 ng/kg
< 100 ng/kg

< 160 ng/kg

: ' 100 ng/ra
5,207 pRoLy ng/Rg
1,800 207 ng/ K
1,300 190 mg/kc
< 200 ng/ Ry
1,300 igo ng,/
1,20¢ 153G ete I el
< 100 ng/Rkg

< 10¢ Rg/KG

< 160 ng/Rg

< 307 pele i ot

130 103 ag/ kg

- 124 g/ Rg

. 507 ols R o1

Sl *= [ oS3 e

g 530 ng R

R SIS T

1tcve Cthe listsa raporsing



Semivolatile Organic Compounds - EPA Method 8270

N e )

pY

VISTA Sample ID: $32754-4
Reporting

Analvte Result Limit Cnits
2,4-Dinitrotoluene < 100 mg/Kg
2,6-Dinitrotoluene < 100 ng/ kg
Diethyl Phthalate < 100 ng/kg
4-Chlorophenyl Phenyl Ether < 100 mg/kg
Fluorene 120 100 mg/kg
4-Nitroaniline < 500 mg/kg
4,6-Dinitro-2-methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4-Bromophenyl Phenyl Ether < 100 mg/kg
Hexachlorobenzene (67) ** 100 mg/kg
Pentachlorophenol < 500 ng/kg
Phenanthrene 150 100 ng/kg
Anthracene (52) ** 100 ng/kg
Di~-n-butyl Phthalate 570 100 ng/kg
Fluoranthene < 100 mg/kg
Pyrene lagq) ** 100 mg/Kg
Butylbenzyl Phthalacts 240 10¢C ng/kg
3,3'-Dichlorobenzidins < 200 ng/Kg
Benzo(a)anthracene {13) ** 100 ng/kg
Bis(2~Ethylhexyl) Phthalate 2,100 100 ng/kqg
Chrysene (22) ** 100 ng/ kg
Di~n-octyl Phthalate (15) ** 100 ng/kg
Benzo(b) fluoranthene (17)** 100 ng/Ka
Benzo(k) fluoranthense ' 100 ng/kg
Benzo(a)pyrene ioa ng/kg
Indeno(1,2,3-cd)pvrenre 1G9 g/ rg
Dibenz(a,h)anthracene « 100 ng/kg
Benzo(g,h,i)perylane 100 ~a/kg
Surrogate Recoveries oC Lirmits
{itrobenzene-d; 57 12-113
2-Fluorobiphenvyi 57 27-114
Terphenyl-d,, EI 22-1C1
Phenol-d, 1T SI-izl
Z~Fluoropnennti 1 x T0-T51
2,%,6-Tribromovharol 37 0% TT-124
* gper Phasz

*x DetecTted D2illW reporTing linic: LrmTiTAaTion nay oo ol

= Jomposund notodsToctod ahe SUEotne plsted repoartino o




Semivolatile Organic Compounds - EPA Method B270

Client: Soil Tech

lient Sample ID: 15.23-46532-2-11(0)

VISTA Sample ID: 935754-004* Sanple Type: Waste

Date Sampled : 01/13/93 Date Received: 01/13/93
Date Extracted: 01/14/93 Date Analyzed: 01/26/93

Reporting

Analyte Result Limit Units
Phenol 1,300 100 mg/kg
Bis(2-Chloroethyl) Ether < 100 mg/kg
2-Chlorophenol < 100 mg/kg
1,3-Dichlorobenzene < 100 mg/kg
1,4-Dichlorobenzene < 100 mg/kg
Benzyl Alcohol (68) ** 200 mg/kg
1,2-Dichlorobenzene < 100 mg/kg
2-Methylphenol (36) ** 100 mg/kg
Bis(2-Chloroisopropyl) Ether . < 100 mg/kg
4-Methylphenol (33) ** 100 mg/kg
N-Nitroso-di~n-propylamine < 100 mg/kg
Hexachloroethane < 100 mg/kg
Nitrobenzene < 100 ng/kg
Isophorone 127) %% 100 ng/ kg
2-Nitrophenol < 100 ng/kg
2,4-Dimethylphenol < 100 ng/kg
Benzoic Acid (170) ** 500 ng/kg
Bis (2-Chloroethoxy)methane < 100 ng/kg
2,4-Dichlorophenol < i00 ng/kg
1,2,4-Trichlorobenzens < 100 ng/kg

Naphthalene < 150 ng/kg

4-Chloroaniline < 200 ng/kyg
Hexachlorobutadiene < 100 mg/kg
4-Chloro-3-methylpherol < 200 ng/kg
2-Methylnaphthalene < 100 ng/ kg
Hexachlorocyclopentadiense < 100 ng/kg
2,4,6-Trichlorophenol < 100 ng/¥g
2,4,5-Trichlorophenol < 100 ng/kg
2-Chloronaphthalene < 1060 ng/ kg
2-Nitroaniline < 390 ng/kg
Dimethyl Phthalacte < 130 ng/kg
Acenaphthylene < a0 g /Ky
3-Nitroaniline < 305 ng/ kg
Acenaphthene < 123G ng/kg
2,%-Dinitropheno. < 327 ng/kg
+-liitrophencl < 300 ng/k3
Dicenzofuran < - ng/ha

* Lower Phase

** Detectad pbelow r2plirTing 1init; guantitation may be unrellac =,
< = Compound not det=cTtai 2t or akeve the listed reporting _imizt.



Semivolatile Organic Jompounds - EPA Method 8270

$35754=00a*

VISTA Sample ID:

.~ -

s
PUDAN

Analyte

2,4-Dinitrotoluene
2,6-Dinitrotoluene

Diethyl Phthalate
4-Chlorophenyl Phenyl Ether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-butyl Phthalate
Fluoranthene

Pyrene

Butylbenzyl Phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Bis(2-Ethylhexyl)
Chrysene
Di-n-octyl Phthalate
Benzo(b) fluoranthene
Benzo (k) fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h, i)perylene

Phthalate

Surrogate Recoveries

Nitrobenzene-dg
2-Fluorobiphenyl
Terphenyl-d,,
Phenol-dg
2-tluorophenol

2 ‘ S —Twv e hdelela =1l
PR RS Lo lDrJ...qpu‘...\/_
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QUALITY ASSURANCE



Total Rezocverakle Petrooleunm Hydrocarbons
EPA Methcod 415,121
Client: Sci11 Techh
Client Sampie ID: Na
VISTA Sample ID: 933755-3lanx Sarmple Type:
Date Sampled : N Date Recelved:
Date Extractced: 01/13/%3 Cate Arnalvzed: 1713773
Repcrting
Result Linit Pnit

Analyte
TRPH < 40 ng/k



guality Assurance
Total Recoverable Petroleun Hydrocarbons - EPA Method 418.:1
Matrix Spike Recovery and Precision
Client: Soil Tech
Client Sample ID: NA
VISTA Sanple ID: 935754-BLS? Sarmple Type: Soil
Date Sampled : N Cxte Received: NAa
Date Extracted: 01/18/93 Date ~nalyczed: 01/235/93
Spike Sample XS5 QC
Added Conc. Conc. MS Linits
Compound (mg/ka) (mg/kg) (rma/kg) % Rec % _Rec
TRPH 250 ND 194 78 75-125
Spike ¥SD 0C
Added Conc. MSD Linits
Conpound (pgivg) (mg/la)l 5 RBes  RPD 2P0 ¥ R
TRPH 239 MRS T3 0 15 TE-

’

194 —
s -

»

Lt

(¥4 -

MSD

I
.

-

ey
’




Polychlorinated Biphenyls
EPA Methcd 8080

Cilent: Soll Tech

Client Sample ID: Na
VISTA Sample ID: 935754-Blanx Sample Type: Soil
Date Sampled : NA Date Recelved: Na
Date Extracted: 01/21/93 Date Analyzed: (01/22/93
Reporting
Analyvte Result Limit Units
PCB-1016 < 3 mg/kg
PCB-1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 mg/kg
PCB-1248 < 1 mg/kg
PCB-1254 < 1 mg/kg
PCB-1260 < 1 ma/kg
Surrogate Recoveries QC Linits
Dibutyl Chlorendate (DRC) 115 : 24-154
Nh = Yot Appllicable
ioaT or ohgnooe e LL3Ted fgporTing 1ind

Zzmpound not detert



guality Assurance
Organochlorine Pesticides - Method 8080
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: Na

VISTA Sample ID: 935754-BLSP Sample Type: Soil
Date Sampied : HNA Date Received: NA
Date Extracted: 01/21/93 Date Analyzed: 01/22/%:Z
Spike Sample Ms Qc
Added Conc. Conc. MS Limits
Compound (ma/kg) (mg/kg) (ma/kg) % Rec % Rec
gamma-BHC (Lindane) 0.2 ND 0.191 96 36-122
Heptachlor 0.2 MD 0.183 92 42-126
Aldrin 0.2 ND 0.154 77 39~317
Dieldrin 0.5 ND 0.472 94 43-105
Endrin 0.5 ND 0.469 94 35-135
4,4'-DDT 0.5 ND 0.371 74 22-144
Spike ST <
Added conc. MSD Limits
Conpound ‘ma/ka) (na/fka)} 3 Rec RPD RPD - Racs
gamma-BHC (Lindane) 0.2 0.197 39 3 12 15—
Heptachlor 0.2 0.186 %3 1 L3 +2-
Aldrin 2.2 0,133 7% 3 1z -
Dieldrin c.5 2,433 a7 3 Zz L 3-
Endrin 2.3 GC.a78 32 z 22 cs-
$'~-DDT LY ¢.32713 ) 2 B 2=
A = Yot applicgabls
ND = Mot Detected
M5 = Matrix Spire
MSD = Matrix Spike Duriicate
Rrl = Relative Percent Dilfforancs

t '
Py
{

e opee
PO T A T



Volatile Organic Cczpounds -

EPA

Method 8240

J.ilent: S01l Tech
Client Sample ID: NA
WISTA Sample ID: $35754-Blans S5ample Type: water
Date Sampled NA Date Received: N2
Date Analyzed: 01/26/93
Reporting

Analvte Rosult Limit tnits
Chloromethane < 10 ug/L
Bromomethane < 10 ug/L
Vinyl Chloride < 10 ug/L
Chloroethane < 10 ug/L
Methylene Chloride < 5 ug/L
Acetone (4.6)* 1900 ug/L
Carbon Disulfide < 5 ug/L
1,1-Dichloroethene < 5 ug/L
1,1-Dichloroethane < 5 ug/L
1,2-Dichloroethenes, total < 5 ug/L
Chloroform < 5 ug/L
1,2-Dichloroethane < 5 ug/ L
2-Butanone 100 ug/L
1,1,1-Trichlorcethane < 5 ug/ L
Carbon Tetrachloride z ug/L
Vinyl Acetate 50 g/l
Bromodichloromethane 5 ug/L
1,2-Dichloropropane s ug/L
Trans-1, 3-Dichloropropene 5 ug/L
Trichloroethene 3 ug/L
Dibromochloromethane 5 ug,/L
i,1,2-Trichloroethane = ug Sl
Benzene z ug,/ L
Cis-1,3-Dichloropropene 9 us
2-Chloroethyl Vinyl Ether . 22 ug/L
Zromoforn : z ug,/
s-Methyl-2-Pentanone : za ug/ L
2-Hexanone < 50 ug/L
Tetrachloroethene < 5 ug/ L
i1,1,2,2-Tetrachloroethane Z ug, L
Toluene z uasL
Chlcrobenzene 5] g, L
Zchvibenzena z ug L
St rene z e
N 13@95, szl - ;él;
Surrggate Fatoysevios ST e ey
Tt laena-d, g ; e
i-Zrcnhoflucrckanzena - B B
L.2-2lcnlcreethane-d, ? 5 T-
= latected belOWw reporting LiTlT: Zuazntizatlon may fe nrsllazl
WL = YNct Applicatnle

5“*"“”“i~ﬁ;t de<actesd At oy a2 <h li3Ted Tanaorsirs -

~s



Volatile Organic Compounds - EPA Method 8240

Client: Soil Tech

Client Sample ID: NA

VISTA Sample ID: §33754-Blans Sample Type: Wwat
Date Sampled : NA Date Received: XN:
Date Analyzed: 01/27/93

-

de 0

Reporting

Analyte Result Limit Units
Chloromethane < 10 ug/L
Bromomethane < 10 ug/L
Vinyl Chloride < 10 ug/L
Chloroethane < 10 ug/L
Methylene Chloride < 5 ug/L
Acetone (7.0)* 100 ug/L
Carbon Disulfide < 5 ug/L
1,1~-Dichloroethene < 5 ug/L
1,1-Dichloroethane < 5 ug/L
1,2-Dichloroethenes, total < 5 ug/L
Chloroform < 5 ug/L
1,2-Dichloroethane < 5 ug/L
2~-Butanone < 100 ug/L
1,1,1-Trichloroethane < s ug/L
Carbon Tetrachloride < 5 ug/L
Vinyl Acetate < 50 ug/L
Bromodichloromethane < 5 ug/L
1,2-Dichloropropane < 5 ug/L
Trans-1,3-Dichloropropene < 5 ug/L
Trichloroethene < 5 ug/L
Dibromochloromethane < z ug/L
1,1,2-Trichloroethane < ] ug/ -
Benzene < > ug/L
Cis-1,3-Dichloropropens < z ug, L
2-Chloroethyl Vinyl Ether < ic ug/L
Bromoforn < 5 ug,/
¢s-Methyl-2-Pentanone < 23 ug/L
2-Hexanone < zC ug/L
Tetrachloroethene < 3 ug/L
1,1,2,2-Tetrachloroethane < Z ug/ L
Toluene < = =
Chlorobenzene < z UL/
Ethylbenzene < Z agiL
Styrene = 3 ug, L
Xylenes, total < z e/ L
Surrogate Recoverias Lo Limi=
Toluene-dg 15 2o
j-Bronofluocrobenzera R Ta-
1,2~Dichloroethanrs-~4d, “z -
Ni = lNot Applicable

= Datected below reporting lim:it; quantitation nay b2 unral:
: Ccmpound not destected 1T v akove the listed racor-i-os




Qua.ilty Assurance
Vvolatile Crganics = Efd Mathzcd 5240
Matrix Spike Recovery and Precisicn
Client: Soil Tech
Client Sanmple ID: NA
VISTA Sample ID: $35754-BLS? Sarmpie Tyrpe: Water
: Na Date Fecaolvod: NA

Date Sarmpled :
Cate Analyzed: 01/25/93

)

13
0
t

00

®

Spike Sarmpie NS
Added Conc. Conc.

Compound (ug/L) (ua/L) (ug/L) % Rec

i
07]
-

N

1,1-Dichloroethene 50 ND $5.4 91 60~-113
Benzene 50 ND 50.2 100 863-111
Trichloroethene 50 N $6.9 4 36-11%5
Toluene 50 ND 29.6 99 34~117
Chlorobenzene 50 N 3.5 e7 273110
Spike WS
Aljeﬂ Zonc.
Compound fug/fly iy nBD
1,1-Dichlorcechensa 29 I ERE 3 i Bl-
Benzene S0 i 1 = 2=
Trichlercethene =0 e 2 2 TE-
Toluene o S - ce

Chleocrobenzans

[ %4 - N
IS e - - S

ND o= -

i -

L X e - -

[P - —a

e N -

Sood T DA

o e Do) A o

C



ouality Assurance

Client: Soil Tech
Client Sanmple ID: N
VISTA Sample ID: &¢33734-BL
Date Sampled : NA

Date Analyzed: 21/27/%C

le Crganics - EPA Method
X Spike Recovery and Preci

5
S

A
ER®
on

jo)
t
KNG
t

Spike Sample HS QcC
Added Conc. Conc. MS Limics
Compound (ug/L) (ug/L) (ugy/L) 3% Rec % Rec
1,1-Dichlorocethene 50 ND 50.3 101 60-113
Benzene 50 ND 54.7 109 38~-111
Trichloroethene 50 ND 43.2 86 86-115
Toluene 50 ND 54.6 105 34-117
Chlorobenzene 50 ND 49.2 8 37-11%
Spike MSD
~dded Cconc. MED
Conpound v/ fug/L 2 W= 2RD
1,1-Dichloroethens= 30 51.9 104 z 10 5=
Benzene 50 59.3 11¢ ] 5 S5-
Trichloroethens 50 41.6 22 : z 25—
Toluene Z3J 55.38 1Ll z - 2=
Chlorobkenzane =D 5.8 =z 2T -
NA = Not Appll
ND = YNctu Tetec
MS = Matriwm 3So
MSD = Matrix 3z
RPD = Ralativa anzae

pod oy oa
by
]

Cop e s
t v
'



Semivclatile Organic Compounds -

Client: Soil Tech

Client Sample ID: NA

VISTA Sample ID: 935754-Blank
Date Sampled : NA

Date Extracted: 01/1</93

Sample
Date Recelved:
Date Analyzed:

EPA Method 8270

Type:

Soil
NA
01/26/93

Analvte

Phenol
Bis(2~-Chloroethyl) Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
Bis(2~-Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso~di-n-propylanine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenoil
Benzoic Acid
Bis(2-Chloroethoxy)mnethane
2,4-Dichlorophenol
1,2,4-Trichlorobenzane
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
-Methylnaphthalene
Hexachlorocyclopentadien=
2,4,6-Trichlorophenol
2,+,5-Trichlorophenot
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylensa
3-Mitroaniiline
owaphthere

Result

.‘\/\/\/\/\/\/\/\/\AAA

A

N A A AN A

N

AN

AAN N

;

Reporting
Limit Unics
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
660 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
338 ug/ku
330 ug/xg
2240 ug/Eg
220 ug/ kg
230 ug/kg

1,709 ug/kg
330 ug/kg
230 ug/Ka
220 ug/xg
330 ug/rz
240 ug/ms
330 ug /g
550 ug/kyg
S (5
2o ug /g
30 ug,; Kg
22C ug/Ka
330 ug/ g

LL.T20 ug /3
EISR g/ ry
B uei
, O 194 /‘-

U

N




Cemivolatile Organic Compounds - EPA Method 8279

ontinued)
VISTA Sample ID: 935754-Blanx
Reporting

Analvyte Result Limit Cnits
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
Diethyl Phthalate < 330 ug/kg
4-Chlorophenyl Phenyl Ether < 330 ug/kg
Fluorene < 330 - ug/kg
4-Nitroaniline < 1,700 ug/kg
4,6-Dinitro-2-methylphenol < 1,700 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
4-Bromophenyl Phenyl Ether < 330 ug/kg
Hexachlorobenzene < 330 ug/kg
Pentachlorophenol < 1,700 ug/kg
Phenanthrene < 330 ug/kg
Anthracene < 330 ug/kqg
Di-n-butyl Phthalate < 330 ug/kg
Fluoranthene < 330 ug/Xkg
Pyrene < 330 ug/kg
Butylbenzyl Phthalate < 330 ug/kg
3,3'-Dichlorobenzidine < 660 ug/kg
Benzo(a)anthracene < 330 ug/kg
Bis(2-Ethylhexyl) Phthalate < 330 ug/kg
Chrysene < 330 ug/kg
Di~-n-octyl Phthalate < 330 ug/kg
Benzo(b) fluoranthene < 230 ug/kg
Benzo (k) fluoranthene < 3390 ug/kg
Benzo(a)pyrene < 330 ug/kg
Indeno(1,2,3~-cd)pyrene < 320 ug/kyg
Dibenz (a,h)anthracene < 330 ug/kg
Benzo{g,h,i)perylene < 337 ug/ kg
Surrogate Recayveries Z2C Timits
Nitrobenzene-dg 100 % 35-33
2-Fluorobiphenyl 105 % 27~99
Terphenyl-d,, 116 5 57-10¢
Phenol-dg 100 % 26~102
2-Fluorophencl g1 = 15=-57

100 1i=-131

2,4,6~-Tripromophenst



Semivolatile Organic Co

Client: Soil Tech
.

Client Sample ID: XNA&

mpcsunds

EPA Method 8270

VISTA Sample ID: 9357534-Blank Sanple Type: wWaste
Date Sampled : HNA Date Received: 01/13/93
Date Extracted: 01/14/93 Date Analyzed: 21/26/93

Reportin

Analyte Resulc Limit Units
Phenol < 100 mg/ kg
Bis(2~Chloroethyl) Ether < 100 mg/kg
2-Chlorophenol < 100 mg/kg
1,3-Dichlorobenzene < 100 mg/kg
1,4-Dichlorobenzene < 100 mng/kg
Benzyl Alcohol < 200 mng/kg
1,2-Dichlorobenzene < 100 ng/kg
2-Methylphenol < 100 mg/kg
Bis(2-Chloroisopropyl) Ether < 100 mg/kg
4-Methylphenol < 100 mg/kg
N-Nitroso-di-n-propylanine < 100 ng/kg
Hexachloroethane . 100 mg/kg
Nitrobenzene < 100 mg/kg
Isophorone < 106 ng/kg
~Nitrophenol : 100 ng/kg
2,4-Dimethylphenol N 100 ng/kg
Benzoic Acid < 50C ng/kg
Bis(2-Chloroethoxy)methane < 10C ng/kg
2,4-Dichlorophenol : 100 ng/kg
1,2,4-Trichlorobenzene - 100 nGg/kg
Naphthalene 100 ng/kg
4-Chloroaniline 20¢ ng/kg
Hexachlorobutadiene 130D ng/kg
4=~-Chloro-3-methylphenc: 200 ng/kg
2-Methylnaphthalene 100 ng/kg
Hexachlorocyclopentadiene < 100 ng/ kg
2,4,5=Trichlorophencl - 107 mg/kg
2,4,5-Trichlorophencl g 1070 ng/xa
2-Chloronaphthalene < 103 ~g/Kg
2-Nitroaniline 20 ng/ka
Dimethyl Phthalate pRols ng/ kg
Acenaphthylene PSR k(e Lo
S-lNitroaniline =07 ng/ kg
i“cenaphthene 13 g/ ka
2.,4-Dinitropnhenct SRVES oG/ NG
t-titrophenol SRR s 4]
Tl ng /R

Dipenzofuran
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Semivolatile Organic Compounds -~ EPA Methecd 8270

Jzontinu2d:

VISTA Sample ID:

$35754-Blank

Analyte

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethyl Phthalate
4-Chlorophenyl Phenyl Ether
Fluorene

4-Nitroaniline
4,6-Dinitro~2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-butyl Phthalate
Fluoranthene

Pyrene -
Butylbenzyl Phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Bis(2-Ethylhexyl) Phthalate
Chrysene

Di-n-octyl Phthalate
Benzo(b) fluoranthene

Benzo (k) fluoranthene
Benzo(a)pyrene
Indeno(l,2,3~cd)pyrene
Dibenz (a,h)anthracene
Benzo(g,h,i)perylene

Surrogate Recoveries

Nitrobenzene-dg
2-Fluorobiphenyi
Terphenyl-d,,
Phenol-d,
2~Fluorophenoi

_ R : - -
= Lonmpound not <Qa=27a2ITeid at o

Result

/\/\/\/\/\/‘\/\/\/‘\/\/\/\/\/\/\/\/\/\/\/\I\/\/\
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Reporting

SR N

Limit

100
100
100
100
100
500
500
100
100
100
500
100
100
100
100
100
100
200
100
100
100
100
100
160
100
100
100G
100

Cnits

ng/kg
ng/kg
mg/ka

mg/kg -

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng /g
ng/kg
Rg/RG
mng/ka
ng /R



Quality Assurance
Semivolatile Organics - EPA Method 8270
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: NA
5

VISTA Sample ID: 935754-BLSP Sanple Type: Soil
Date Sampled : NA Date Received: NA
Date Extracted: 01/14/S3 Date Analyzed: 01/26/93
Spike Sample MS QC
Added Conc. Conc. MS Linits
Compound (va/kg) (ua/kg) (ug/kg) % Rec $ Rec
Phenol : 3330 ND 3800 114 20-96
2-Chlorophenol 3330 ND 3050 92 24-99
1,4-Dichlorobenzene 1670 ND 1330 80 28-95
Di-n-propylnitrosamine 1670 ND 1480 89 22-112
1,2,4-Trichlorobenzene 1670 ND 1200 72 23-115
4-Chloro-3-methylphenol 3330 ND 2740 82 21-117
Acenaphthene 1670 ND 1380 83 22-1443
4-Nitrophenol 3330 ND 3010 90 10-126
2,4-Dinitrotoluene 1670 ND 1420 85 10-127
Pentachlorophenol 3330 ND 2360 86 10-137
Pyrene 1670 ND 1460 57 N=12
Spike MSD o
Added Conc. MSD Limits
Compound (ug/kqgq) f{udg/kg) %3 Rec RPD RPD 5 Rec-
Phenol 3330 4000 120 3 21 20-w
2-Chlorophenol 3330 2340 100 3 L 4=
1,5-Dichlorobenzene 1670 1400 54 5 7 23-%
Di-n-propylnitrosamine 1670 1550 S3 4 27 2ot
1,2,4-Trichlorobenzene 1670 i31¢ 78 3 ¥y 23-1
4~Chloro-3-methylphenol 3330 2670 59 oy 30 S1-
Acenaphthene 167G 179 33 A 1a 22—
s-liitrophenol 3330 2359 i01 12 3% 101
2.,%-Diniltrotoluene 1670 1590 95 N 23 10-:
Pentachlorophencl 3320 3240 27 i2 P Lol
Pyrane 1675 1583 %35 El Iz Ia-t
. ot Appllcaf:ie
D = liot Detecteda
M3 = Matrix Spike
“3IT = Marriw Spixe Duplicacte
= Tala-ive Farcant Tilfarencs



Quality Assurance
Semivolatile Organics - EPA Method 8270
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: NA

VISTA Sample ID: 935754-BLSP : Samnple Type: Waste
Date Sampled : NA Date Received: NA
Date Extracted: 01/14/93 Date Analyzed: 01/26/93
Spike Sample MS QcC
Added Conc. - Conc. MS Limits
Compound (mg/kqg) (mg/kq) (mg/kqg) % Rec % _Rec
Phenol 400 ND 469 117 26-90
2-Chlorophenol 400 ND 355 89 25-102
1,4~Dichlorobenzene 200 ND 188 94 28-104
Di-n-propylnitrosamine 200 ND 133 67 41-126
1,2,4-Trichlorobenzene 200 ND 173 87 38-107
4-Chloro~3-methylphenol 4£00 ND 319 80 26-103
Acenaphthene 200 ND 196 98 31-137
4-Nitrophenol <00 ND - 248 62 11-11<
2,4~Dinitrotoluene 200 ND 154 77 28-89
Pentachlorophenol ;00 ND 297 74 17-109
Pyrene 200 ~D 202 101 35~-142
Spike MSD QC
Added Conc. MSD Limits
Compound (mg/kg) (mg/kq) % Rec RED RPD 3% _Rec
Phenol <00 550 135 1a 35 25-%
2-Chlorophenol +00 435 110 21 50 25-110
1,4-Dichlorobenzene 200 199 100 5 27 25-1
Di-n-propylnitrosanmine 260 124 92 21 38 4i-17
1,2,4~Trichlorobenzene 200 183 94 3 23 23-1:
4~Chloro-3-methylphenol 00 375 $4 15 33 26~
Acenaphthene 200 20% 105 7 19 J1-1!
4~Nitrophenol . sCC 33¢ 37 34 50 11-10
2,4-Dinitrotoluene 2690 135 54 29 47 22-17
Pentachlorophenol 30¢C 364 51 2 47 17 -0
Pyrene RS 215 103 B 25 I5-14

NA = Not Applicarle
D  ~ Yot Detected
MS = Matrix Spike
MSD = Matrix Spike Duplicat
RPC = Relative Percent Diff

b



Metheod 5072

Grawvimetric

Clien<: Soil Tech
Client Sanxmple ID:
VISTA Sample ID: 935754-Blanx
Date Sanrnpled : NA

Date Analyzed: 01/15/93

t Units

Analvte :

01l and Grease < 50 mg/kg




011 and Grease - Modified E
Matrix Spike Recovery an

Client: Soil Tech
Client Sample ID: Na

VISTA Sample ID: $3575+-BLS? Sarrle
Date Sampled : NA R
Date Analyzed: 01/15/%3

Spike " Sample MS QC
aAdded Conc. Conc. MS Limits

Q9

(mg/kq) (mg/ka) (mg/ka) % _Rec % Rec

Compound

0il and Grease (Motor 0il) 510 ND 533 105 35-141

Spike MSD oo
Added conc. ¥SD Limits

Compound (ma/kg) ‘rma/kg! % Rec RPD RPD % Re-

0il and Grease {Motcr il 563 502 T 2 27 I5-12
\

NA = NoT Anplicable

ND o= NeT DaTaecosl

HO) = MaTriw 3oivae

:( -~ — IAENT RN :;\(.-_ ™ ~ Ioams

FPD = Felative rfaerzert Tiliferance
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Laboratories Inc.

= VISTA

T RECEIVED February 24, 1993
MAR 9 2 1993
CANCM'E-CORPORATE
Mr. Roger Nielson
Soil Tech
6300 South Syracuse
#300

Englewood, Colorado 80111

Dear Mr. Nielson:

Enclosed are the resuits from the analyses of six soil samples and rour
waste samples. received on January 290 19930 for the determination of totad
recoverable petroleum hydrocarbons, oil and grease. polychlorinated biphenyis.
volatile” organic compounds. semivolatile organic compounds and TOC. Please
feel free to call if vou have any questions regarding these analyses.

Sincerely. Reviewed by,
oo - {
— v e
I f~ae L7
-, NV P 1 IS
7%?’ /'//‘ /""é ) .
Robert J. Keck Gy Tort
Laboratony Director Quility Assurance Director

RIK.GT
Enclosures

VISTA Protect # 93issng
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Laboratory 1D

935805-001
933805-002
955805-003
935805-004
935805-005
935805-006
935805-007L
935805-007U
935805-00SL
935805-008U

Sampie Description

Client 1D

18.5-46532-3S-S1
18.8-46532-4S-S1
18.6-46532-3S-S2H
18.7-46532-3S-S2L
18.9-46532-45-S2H
18.10-46532-45-S2L
18.67-46532-3S-L1(W)
18.67-46532-3S-L1(0)
18.910-46532-4S-L1( W)
18.910-46532-4S-1.1( O}

Ty pe Date Received

Soil 01:29 93
Soil 012993
Soil 01,29/93
Soil 01,29:93
Soil 01:29.93
Soil 01/29.93
Waste  01/29.93

Waste 012993
Waste 01/29,93
Wiaste 1 29 93



'l!lf”””

Results and Discussion
VISTA Project # 935805

Six soil samples and four waste samples were received on January 29, 1993, tor
the determination of total recoverable petroleum hvdrocarbons, oil and grease.
polychlorinated biphenyls, volatile organic compounds. semivolatile organic compounds
and TOC. The samples were analyzed according to the protocols described in USEPA

SW-846, Test Methads for Evaluating Solid Waste, 3rd Ed and Methods for Chemical
Analysis of Water and Wastes, EPA-600/4-79-02.

Quality Control (QC) resulis are reported for another client’s samples which
were prepared and analyzed with these samples. Sample information for the QC

samples is withheld to maintain client confidentiality.
n332-35-52H.

VISTA samples 935805-003. -004. -0U3 and -006 (vour ID’s 18.6-4
18.7-46532-35-S2L. 18.9-46332-4S-S2H and iS.10-46332-4S-32L) were anaivzed ior

TOC by Huftman Laborateries. Inc. Their report iy enclosed,



Total Recoverable Petroleum Hydrocarbons
EPA Method 418.1

Client: Soil Tech
Client Sample ID: 18.5-36522-35-S: -
Sanple Type: Soil

VISTA Sample ID: 935805-001
Date Sampled : 01/28/63 Date Received: 01/29/93
Date Extracted: 02/09/93 Date Analyzed: 0£2/09/93
Reporting
Analvte Result Limit Units
7,700 400 mg/kg

TRPH



Simulated Distillation/Total Petroleum Hydrocarbons
GC/FID - ASTM D2887/CDHS Method

Client: Soil Tech

Client Sample ID: 18.5-26332-35-S:

VISTA Sample ID: 935805-001 Sample Type: Soil

Date Sampled : 01/28/93 Date Received: 01/29/93

Date Extracted: 02/08/93 Date Andlyzed: 02/09/93
Hydrocarbon - Boiling Point ¥ Eluting
¢, - 98°C 0%

Cs - 126°C 12 %

Cy - 151°C 31 %

Cyo - 174°C 47 %

n - l9é°cC 64 %

;2 - 216°C 72 %

Cia — 254°C 78 %

C,¢ - 287°C 80 %

s - 316°C 81 %

C,e - 344°C 82 %

24 — 391°C 34 %

8 — 431°C 88 %

32 — 466°C 92 3

Cig - 496°C 100 %

Cy - 522°C 100 %

Cqy ~— 545°C 100 %



il and Grease

Gravimetric - Modified EPA Method 9070

Client: Soll Tech

Client Sample ID:
VISTA Sample ID:
Date Sampled : 01/28/93
Date Analyzed: 02/08/93

18.5-46522-35-51
935805-001 Sample Type: Soil
Date Received: 01/29/93

Reporting
Analyte Result Limit Units
4,700 50 ng/kg

0Oil and Grease



Total Recoverable Petroleum Hydrocarbons
EPA Method 418.1

Client: Soil Tech
Client Sample ID: 18.8-463532-4S-S1
VISTA Sample ID: 935805-002 Sample Type: Soil

Date Received: 01/29/93

Date Sampled : 01/28/93
Date Extracted: 02/09/93 Date Analyzed: 02/09/93

Reppr;ing .
Analyte Result Limit Unlts‘
29,000 4,000 mg/ka

TRPH



Simulated Distillation/Total Petroleum Hydrocarbons
GC/FID ~ ASTM D2887/CDHS Method

Client: Soil Tech
Client Sample ID: 18.8~46532-4S-S1
VISTA Sample ID: 935805-002 Sample Type: Soil
Date Sampled : 01/28/93 Date Received: 01/29/93
Date Extracted: 02/08/93 Date Analyzed: 02,/10/S3

% Eluting

Hydrocarbon - Beolling Point

c, - 98°C 0%
Cg - 126°C 0%
Cqg - 151°C 19
Cie ~ 174°C 7%
Cyy - 196°C 9 3
;2 - 216°C 10 3
Cyq - 254°C 99 3%
6 - 287°C 59 =
C,g - 316°C 100 %
C,o — 344°C 100 3
C,y - 391°C 100 3
s — 431°C 100 3
32 — 466°C 160
Cye - 496°C 160 3
Cqg - 522°C 100
- 545°C 100



0il and Grease
Gravimetric - Modified EPA Method 9C70

Client: Soil Tech

Client Sample ID: 18.8-46332-4S-S51
VISTA Sample ID: 935805-002

Date Sampled : 01/28/93

Date Analyzed: 02/09/93

Sample Type: Soil
Date Received: 01/29/93

' Reporting
Analyte Result Limit Units .
400,000 - 50 mg/kg

0il and Grease



Total Recoverable Petrol=um Hydrocarbons
EPA Method 418.1

Clienz: Soll Tech

Client Sample ID: 18.6-465
VISTA Sample ID: 935805-00
Date Sampled : 01/28/93
Date Extracted: 02/09/532

32-35-S2H
3 Sample Type: Soil

Date Received: 01/29/93
Date Analyzed: 02/05/93

Reporting
Analyte Result Limit Units.
TRPH < 40 . mg/kg
3T oY zpove The llsTed regortin



Polychlorinated Biphenyls
EPA Method 8080

Client: Soil Tech
Client Sample ID: 13.6-36532~3S-S2H
VISTA Sample ID:

Date Sampled
Date Extracted: 02/03/93

$35805-003 Sample Type: 3oil
01/28/93 Date Received: 01/29/93
Date Analyzed: 02/03/93

Reporting

Analyte Result Limit Units
PCB-1016 < 3 mg/kg
PCB-1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 mg/kg
PCB-1248 < 1 mg/kg
PCB-1254 < 1 mg/kg
PCB-1260 < 1 mg/kg

2t or zbove the llszz2d reporcing

Zompound not deteczted

<= OLSh



Volatile Organic Compounds - EPA Method 8240

C.lent: S5o:1l Tach
Client Sample ID: 18.6-36532-35-5CH
VISTA Sample ID: 533205-003 Sampie Tvpe: Soil
Date Sampled : 01/28/93 Date Recelved: 0i/2%/53
Date Analyzed: 02/10/93
Reporting

Analvte Result Limit Units
Chloromethane < 1,000 ug/kKg
Bromomethane < 1,000 ug/kg
Vinyl Chloride < 1,000 ug/kg
Chloroethane < 1,000 ug/kg
Methylene Chloride (120) * 500 ug/kg
Acetone (5,400) * 10,000 ug/kg
Carbon Disulfide < 500 ug/kg
1,1-Dichloroethene < 500 ug/kg
1,1-Dichloroethane < 500 ug/kg
1,2-Dichloroethenes, total < 500 ug/kg
Chloroform < 500 ug/kg
1,2-Dichloroethane < 500 ug/kg
2-Butanone (130)* 10,000 ug/kg
1,1,1-Trichloroethane (250) * 500 ug/kg
Carbon Tetrachloride < 300 ug/kg
vinyl Acetate < 5,000 ug/kg
Bromodichloromethane “ 500 ug/kg
1,2-Dichloropropane < 500 ug/kg
Trans-1,3-Dichloropropene < 500 ug/kg
Trichloroethene < 500 ug/kg
Dibromochloromethane - 500 ug/kg
1,1,2-Trichloroethane 500 ug/ ka
Benzene “ 500 ug/kg
Cis-1,3-Dichlorcpropene : 500 ug/ka
2-Chloroethyl 7inyl Ether “ , 000 ug/ kg
Bromoforn 5907 ug/xg
«-Methyl-2-Pantanone 3 5,00¢C ug/ kg
Z-Hexanone N 5,060 ug/kqg
Tetrachloroethene ’ 2¢O g,/ n3
1,1,2,2-Tetrachlcrcethane . 3090 ug/ ko
Toluene rL200 530 ug ko
Chlorobenzens < 500 ug/kg
Ethylbenrnzene 2332 ug eI
Styrene 1LY aGg ;T
Kylenes, TItal SR el
Surrogate Recoserias e o LimiTa
Toluena-d; - nE-
s-3romofluororcencensa E T4-
L,2-2icrnloroethane-4, B -1
~ Dotzcted below repeorting limit; suanTifation mav o2 ouncslooat

Zsmoound ot detected at or abpoves the llsTai rorortina -




Semivolatile Organic Compounds - EPA Method 8270

Client: Soil Tach

Client Sample ID: 13.6-46532-3S-52H

VISTA Sample ID: 935305-003
Date Sampled : 01/28/93
Date Extracted: 02/11/93

Sample Type:

Date Received:
Date Analyzed:

Soil

Analyte

Phenol
Bis(2-Chlorcethyl) Ether
2-Chlorophenol
1,3~Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6~Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2~-Nitroaniline

Dimethyl Phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4+-Dinitrophenol
s-Yiitrophenol
Dibenzofuran

-
-

< = Compound not detacted a

o}

»-
-

an

Result

fe A4

ANANARNNANAANNRNANNNNAANNANNLANANNANAAA AAAA

2N

01/29/93
02/13/793
Reporting
Limit Units
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
3,300 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
1,650 ug/kg
i,650 ug/kg
8,500 ug/kg
1,650 ug/kg
1,650 ug,/ kg
1,650 ug/kg
1,650 ug/kg
2,300 ug/ kg
1,650 ug/kg
3,300 ug/kKg
1,550 ug/kg
1,650 ug/kg
1,550 ug/kg
1,650 ug/kg
1,559 ug/kKg
2,300 ug/ka
1,650 ug/kg
1,630 ug/Kg
2,530 ug/kyg
~,53¢ ug/kKg
2,353% ug/Kg
3,302 ug/ g
PR30 SelR o
iisted reportirg



Semivolatile Organic Tcopounds - EZPA Method 8270
I5TA Sampie ID: 2333703-1C:C
Report
Analyte Result Linmi Tnits
2,4-Dinitrotoluene < 1,650 ug, kg
2,6-Dinitrotoluene < 1,650 ug/kg
Diethyl Phthalate < 1,650 ug/kg
4-Chlorophenyl Phenyl Ether < 1,650 ug/kg
Fluorene < 1,650 ug/kg
4-Nitroaniline < 8,500 ug/kg
4,6-Dinitro-2-methylphenol < 8,500 ug/kg
N-Nitrosodiphenylamine < 1,650 ug/kg
4~Bromophenyl Phenyl Ether < 1,650 ug/kg
Hexachlorobenzene < 1,650 ug/kg
Pentachlorophenol < 8,500 ug/kg
Phenanthrene < 1,650 ug/kg
Anthracene < 1,650 ug/kg
Di-n-butyl Phthalate < 1,650 ug/kag
Fluoranthene < 1,65¢C ug/ka
Pyrene e 1,650 ug/kyg
Butylbenzyl Phthalate 1,650 ug/Kg
3,3'-Dichlorobenzidine 2,200 ug/kg
Benzo(a)anthracene . 1,658 ug/kg
Bis(2-Ethylhexyl) Phthalacs : 1,850 ug/kg
Chrysene - 1,650 ug/ kg
Di-n-octyl Phthalat: < 1,650 ug/kg
Benzo(b) fluoranthene < 1,650 ug/kg
Benzo (k) fluoranthene 1.850 ug/kg
Banzo(a)pyrene 1,850 ug /g
Indeno(1,2,3-cd)pvrene 1,835¢C ug/ng
Dibenz(a,h)anthracens 1,520 Ly /KRG
Benzo(g,h, 1) perylene PRSI ug /g
Surrogate Recoveries 22 Limi=ns
tiltrobenzene-ig 3 PRl
2-Fluorobiphenyl 32 A
Terphenyl-d,, 03 STt
Phenoi-dg a7 2E=17
2-Tluorophenol e A=
<.+ ,5-Triproncpheno. L=l

D



Total Recoverable Petroleum Hydrocarbons
EPA Method 418.1

Client: So1l Tech
Client Sample ID: 18.7-46532-3S-S2L

Sample Type: Soil

VISTA Sample ID: 935805-00«

Date Sampled : 01/28/93 Date Received: 01/29/93

Date Extracted: 02/09/93 . Date Analyzed: 02/09/93
Reporting

Analyte Result Limit Units

TRPH <’ 40 mg/kg



Polychlerinated Biphenvis
EPA Method 3080

Client: Soil Tech

Client Sanmple ID: 18.7-16532-25-S2L

VISTA Sample ID: 935805-00+ Sanple Type: Scil

Date Sampled : 01/28/93 Date Received: 01/29/93

Date Extracted: 02/03/63 Date Analyzed: 02/03/¢93

Reporting

Analvte Result Limit Units

PCB-1016 < 3 mg/kg

PCB-1221 < 3 mg/kg

PCB-1232 < 2 ng/kg

PCB-1242 < 1 mg/kg

PCB-1248 < 1 mg/ko

PCB-1254 < 1 mg/kg
< 1 ng/kg

PCB-1260

N



Volatile Organic Ccmpounds - EPA Method 8240

Client: Soil Tech
Client Sample ID: 18.7-35

5
VISTA Sample ID: 935305-0C

Date Sampled : 01/28/93
Date Analyzed: 02/10/93

Sample Type:
Date Received:

01/25/63

Analyte

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichlorcethane
1,2-Dichloroethenes, tctal
Chlorofornm
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3~Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2~Trichloroethane
Benzene
Cis-1,3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
4-Methyl-2-Pentanone
2~-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes, total

Surrogate Recoveries

Toluene-dg
4-Bromofluornbenzene
]

,2-Dichloroethane-2

* Detected below repcrting

= Ccmpound not detacted
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Reporting
Limit

1,000
1,000
1,000
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- 500

500
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560
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Semivolatile Organic Coxmpcunds - EPA Methed 827¢

Clienc: So0il Tech

Client Sample ID: 18.7-45522-25-500

VISTA Sample ID: $35805-004 Sample Type: Scil

Date Sanmpled : 01/28/92 Date Received: 01,25,%3
Date Extracted: 02/11/S3 Date Analyzed: 02,/13/93

Reporting
Analvte Result Limit Lnits
Phenol < 1,650 ug/kg
Bis(2-Chloroethyl) Ether < 1,650 ug/kg
2-Chlorophenol < 1,650 ug/ky
1,3-Dichlorobenzene < 1,650 ug/kg
1,4-Dichlorobenzene < 1,650 ug/kg
Benzyl Alcohol < 3,300 ug/kg
1,2-Dichlorobenzene < 1,650 ug/kg
2-Methylphenol < 1,650 ug/kg
Bis(2-Chloroisopropyl) Ether < 1,650 ug/kg
4-Methylphenol < 1,650 ug/kg
N-Nitroso-di-n-propylanine < 1,650 ug/kg
Hexachlorocethane < 1,650 2g/kg
Nitrobenzene < 1,650 ug/xg
Isophorone < 1,650 ug/ka
2-Nitrophenol < 1,650 ug/ka
2,+-Dimethylphenol < 1,650 ug/ kg
Benzoic Acid < , 500 ug/ kg
Bis(2-Chloroethoxy)methane < 1,650 ug/kg
2,4-Dichlorophenol < 1,650 ug/kg
1,2,4-Trichlorobenzene < 1,650 ug/xg
Naphthalene “ 1,650 ug/kg
4-Chlorocaniline 3,300 ug/ng
Hexachlorobutadiene 1,650 ug/ng
4-Chloro-3-methylphenc! 3,300 2g /g
2-Methylnaphthalene 1,650 1g /Ry
Hexachlorocyclopentadien= N 1,630 ug/hg
2,4,6-Trichlorophencl < 1,650 Cg /KRG
2,%,5-Trichloropherc: o 1,650 ug /g
2-Chloronaphthalene < 1,650 uq/ku
2-Nitroaniline - 3,500 g/ g
Dimethyl Phthalate : 1,630 uj/rg
Acenaphthvlpne < 1,650 e s
J-Nitroaniline -~ 2,303 U/
Zcenaphthene 1,35350 ¥
2,+-Diniltropheno!l 2,300
s-N1ltrophenol 3,307
~y DT

Dibanzofuran




Semivolatile Organic Compounds - EPA Method 8270

Cm e -

[

VISTA Sample ID: £32305-0l%

Reporting
Analyte Result Limit trnics
2,4-Dinitrotoluene < 1,650 ug/ kg
2,6-Dinitrotoluene < 1,650 ug/kg
biethyl Phthalate < 1,650 ug/kg
4-Chlorophenyl Phenyl Ether < 1,650 ug/kg
Fluorene < 1,650 ug/kg
4-Nitroaniline < 8,500 ug/kg
4,6-Dinitro-2-methylphenol < 8,500 ug/kg
N-Nitrosodiphenylamine < 1,650 ug/kg
4-Bromophenyl Phenyl Ether < 1,650 ug/kg
Hexachlorobenzene < 1,650 ug/kg
Pentachlorophenol < 8,500 ug/kKy
Phenanthrene < 1,650 ug/kg
Anthracene < 1,650 ug/kg
Di-n-butyl Phthalate < 1,650 ug/ kg
Fluoranthene < 1,650 ug/kg
Pyrene - 1,650 ug/ kg
Butylbenzyl Phthalate < 1,650 ug/kg
3,3'-Dichlorobenzidine < 3,300 ug/kg
Benzo(a)anthracene “ 1,850 ug/kg
Bis(2~Ethylhexyl) Phthalats < 1,650 ug/rg
Chrysene < 1,650 ug/kg
Di-n-octyl Phthalate < 1,650 ug/ kg
Benzo(b) fluoranthene o 1,650 ug/xg
Benzo(k) fluoranthene 1,650 ug/rg
Benzo(a)pyrene 1,630 g /xRy
Indeno(1l,2,3-cd)pyrene 1,659 ud/ng
Dibenz(a,h)anthracene L,8650 ug kg
Benzo(g,h,i)perylene < L 5B3G UGS Rg
Surrogate Recoveries CZ Limits
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5

Total Recoverable Petr>leun Hydrccarbon
EPA Methecd 415.1

Client: Soil Tech

Client Sample ID: 18.%-4c322-33-52H

VISTA Sample ID: 933805-CC3 Sanple Type: 3So0il

Date Sampled : 01/28/93 Date Received: 01/2%/%3

Date Extracted: 02/09/93 Date Analvzed: 02/09/93
Reporting

Analvte Result Limit Cnits

TRPH < 40 ng/ kg



Polychlorinated Biphenyls
EPA Method 8080

Client: Soil Tech

Client Sample ID: 18.9-465332-34S-S2H

VISTA Sample ID: 935805-005 Sample Type: Soil

Date Sampled 01/28/93 Date Received: 01/29/93

Date Extracted: 02/03/93 Date Analyzed: 02/03/93

Reporting

Analyte Result Limit Units

PCB-1016 < 3 mg/kg

PCB-1221 < 3 mg/kg

PCB-1232 < 2 mg/kg

PCB-1242 < 1 mg/kg

PCB-1248 < 1 ng/kyg

PCB-1254 < 1 mg/kg

PCB-1260 < 1 mg/kg
zcted 2t cr above tha listed reporting

= Conpourd not det



Volatile Organic Co—pounis - EPA Method 8240

Client Sample ID: 13.5-
VISTA Sample ID: 933503
Date Sampled 01/28/92
Date Analyzed: 02/0/93

Soi. Tech

Analvyte

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethenes, total
Chloroforn
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride

Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3~-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2~Trichloroethane
Benzene
Cis-1,3-Dicnhloropropene
2-Chloroethyl Vinyl Zther
Bromofor:m
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorcethars
Toluene

Chlorobenzene
Ethylbenzene

Stvrene

¥ylenes, twotzl

(110) *

<

(1,800) %

|38
&N
AN & pe

NN

ACAA

AN

Reporting

Limit

1,000
1,000
1,000
1,000
500
10,000
500
500
500
500
500
500
10,000
500
500
000
500
500
500
500
£00
500
500
200
L, 000
530
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Semivolatile Organic Compounds - EPA Method 8270

Client: So:}! Tech

-~ ~ve

2-35-52H

Client Sample ID: 18.9-3653
VISTA Sample ID: 935805-005 Sample Type: Soil
Date Sampled : 01/28/93 Date Received: 01/29/93
Date Extracted: 02/11/93 Date Analyzed: 02/13/93
Reporting
Analyte Result Limit Units
Phenol < 330 ug/kg -
Bis(2~Chloroethyl) Ether < 330 ug/kg
2-Chlorophenol < 330 ug/kg
1,3-Dichlorobenzene < 330 ug/kg
1,4-Dichlorobenzene < 330 ug/kg
Benzyl Alcohol < 660 ug/kg
1,2-Dichlorobenzene < 330 ug/kg
2~Methylphenol < 330 ug/kg
Bis(2-Chloroisopropyl) Ether < 330 ug/kg
4~Methylphenol < 330 ug/kg
N-Nitroso-di-n-propylamine < 330 ug/kg
Hexachloroethane < 330 ug/kg
Nitrobenzene < 330 ug/kg
Isophorone < 330 ug/kg
2-Nitrophenol < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
Benzoic Acid < 1,700 ug/kg
Bis(2-Chloroethoxy)methane < 330 ug/kg
2,4-Dichlorophenol < 330 ug/kg
1,2,4-Trichlorobenzene - < 330 ug/kg
Haphthalene < 330 ug/kg
4-Chloroaniline < 660 ug/kg
Hexachlorobutadiene < 330 ug/kg
4-Chloro-3-methylphencol < 660 ug/kg
2-Methylnaphthalene < i3c ug/kg
Hexachlorocyclopentadiene < 330 ug/ka
2,4,6-Trichlorophenol < 330 ug/kg
2,+,5-Trichlorophenocl < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Nitroaniline < 1,700 ug/kg
Dimethyl Phthalate < 230 ug/kg
Acenaphthylene < 230 ug/kg
3-Nitroaniline < 1,720 ug/kg
Acenaphthene < 338 ug/ kg
2,4-Dinitropheno! < 1,703 ug/kg
s-Niltrophenol < 1,730 ug/kg
Dibenzofuran < 239 1g/Rg

< = Compound not detacted at or above the listead reporting



cat e
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ISTA Sample ID: 235833-07C:Z
Reporting

Analyte Result Linit Lnits
2,4-Dinitrotoluene < 3230 ug/kg

+ 2,6-Dinitrotoluene < 330 ug/kg
Diethyl Phthalate < 330 ug/kg
4-Chlorophenyl Phenyl Ether < 330 ug/Kkg
Fluorene < 330 ug/kg
4-Nitroaniline < 1,700 ug/kg
4,6-Dinitro-2-methylphenol < 1,700 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
4-Bromophenyl Phenyl Ether < 330 ug/ka
Hexachlorobenzene < 330 ug/kg
Pentachlorophenol < 1,700 ug/kg
Phenanthrene < 330 ug/kg
Anthracene “ 330 ug/kg
Di-n-butyl Phthalate z 330 ug/kg
Fluoranthene < 330 ug/kg
Pyrene < 236 ug/kg
Butylbenzyl Phthalate N 227 ug/rg
3,3'~-Dichlorobenzidine S50 ug/kg
Benzo(a)anthracene 33C ug/kg
Bis(2-Ethylhexyl) Phthalate 323 ug/ kg
Chrysene - 32¢Q ug/Kg
Di-n-octyl Phthalate < 330 ug/kg
Benzo(b) fluoranthene : 239 ug/kg
Benzo (k) fluoranthene 334 ug/xg
Benzo(a)pyrene 23 ug/ kg
Indeno(l,2,3-cd)pyrens : 258 ug/xa
Dibenz{a,h)anthracene N 3.7 ug/ kg
Benzo(g,h, i)perviene : 332 uag /g
Surrogate Recoveries CC Lizmi=g
YNitrobenzene-dg 53 35-37
2-Fluorobiphenyl 24 273G
Terphenyl-d,, 23 Z7-10%
Phenol-dg e DEot e
2-Tluorophencl e T G-



Total Recoverable Petrcleum Hydrocarbons
EPA Method 418.1

Client: Soil Tech

Client Sample ID: 18.10-46532-3S-S2L

VISTA Sample ID: 935805-006 Sanple Type: Soil

Date Sampled : 01/28/93 Date Received: 01/29/93

Date Extracted: 02/C9/93 Cote Analyzed: 02/09/93
Reporting

Analyte Result Limit Units

TRPH < 40 mg/kg
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< = Compcund not det



Pclvychlorinated S5.phenvylis
EPA Method 890890

Client: Soill Tech
Client Sample ID: 13.10-455
VISTA Sample ID: 935805-006
Date Sampled : 01/28/93
Date Extracted: 02/03/S3

22-45-52L

Sample Type: Solil

Date Received: 01/26/93
Date Analyzed: 02/03/93

Reporting

Analyte Result Linit Units
PCB-1016 < 3 mg/kg -
PCB-1221 < 3 ng/kg
PCB-1232 < 2 mg/kg
PCB-1242 < 1 mg/kg
PCB-1248 < 1 ng/kg
PCB-1254 < 1 ng/kg
PCB-1260 < bl ~g/kg

D

= Compound not det

~



Volatile Organic

-~

Client: S0il Te

Client Sample D 12.,10-4

Ceoz

pounds -

EPA Method 8240

VISTA Sample 1ID: Sample Type: Soil
Date Sampled 01/28/93 Date Received: 51,29,233
Date Analyzed: 02/10/93
Reportirg

Analyte Result Limit Units
Chloromethane < 1,000 ug/kg
Bromomethane < 1,000 ug/kg
vinyl Chloride < 1,000 ug/kg
Chloroethane < 1,000 ug/kg
Methylene Chloride < 500 ugq/kg
Acetone (580) * 10,000 ug/kg
Carbon Disulfide < 500 ug/kg
1,1-Dichloroethene (140) * 500 ug/kg
1,1-Dichloroethane < 500 ug/kg
1,2-Dichloroethenes, total < 500 ug/kg
Chloroform < 500 ug/kg
1,2~Dichlorcethane < 500 ug/xg
2-Butanone < 10,000 ug/kg
1,1,1-Trichloroethane 3,72 300 ug/k
Carbon Tetrachleridz ' 50C ug/k
Vinyl Acetate - 3,000 ug/kg
Bromodichloromethane N 500 ug/Kg
1,2~Dichloropropane < 500 ug/kg
Trans-1,3~-Dichloropropene < 500 ug/kg
Trichloroethene < 500 ug/kg
Dibromochloronethane - 50C 16/ kg
1,1,2-Trichloroethane - 500 ug/kg
Benzene “ 332 ug/kg
Cis-1,3- chhxo*ooro cene < 500 vg/kg
2-Chloroethyl “invl EZcher - 1.900 ug/Xa
Bronoforn N 500 ug/kg
2-Methyl-2-Pentanons < 5,000 ug/Xg
2-Hexanone < 3,000 g /hg
Tetrachloroethenre < 500 g/ kg
1,1,2,2-Tetrachlorcethars < ZC0 ug/kg
Toluene < 300 ugiky
Chlorobenzens ’ i6C Slo Pl <o
Ethylpenzenre 29273 Sl s
Stysrene SR ueonT
“yianes, teotal o0 uToRnT

urrecgate Beccverias =2 Limizs
Tcluene-dg L S
i-3romofiucroganzens lI Te=l5s
1,2-Dichloroethane-4i, “os IE=1C7
+ Zaowested bRelow vepoarTing Limit: suzsnTitaTiIn may T2 ounrelianl



Semivolatile Organic Compounds - EPA Method 8270

Client: Soil Tech
Client Sample ID: 18.10-46532-5S-S2L

VISTA Sample ID: 935805-0G05 Sample Type: Solil
Date Sampled : 01/28/93 Date Received: 01726732
Date Extracted: 02/11/93 Date ZAnalyred: 327;3/93
Reporting
Analyte Result Limit Units
Phenol < 330
Bis(2-Chloroethyl) Ether < 330
2-Chlorophenol < 330
1,3-Dichlorobenzene < 330
1,4-Dichlorobenzene < 330
Benzyl Alcohol < 660
1,2-Dichlorobenzene < 330
2-Methylphenol < 330
Bis(2-Chloroisopropyl) Ether < 330
4-Methylphenol < 3360
N-Nitroso-di-n-propylamine < 230
Hexachloroethane < 230
Nitrobenzene < 336
Isophorone < 330
2-Nitrophencl . 334
2,4-Dimethylphenol < 333
Benzoic Acid < 1,700
Bis(2-Chloroethoxy)methane < 320
2,4-Dichlorophenol < 339
1,2,4-Trichlorobenzene : 230
Naphthalene < 3230
i-Chloroaniline - £
Hexachlorobutadiene \ 230
4-Chloro-3-methylpherno!l < Ger
2-Methylnapnthalene < 27 A
Hexachlorocyclopentadiere < 330
2,4,6-Trichloropheno: < ki,
2,4,5-Trichlorophenol < 227
2-Chloronaphthalene < s
2-Nitroaniline « LLT IO
Dimethyl Phthalate < sy
Acenaphthylene - 21
J-Nitroaniiine s
~cenaphtnene -
2,4-Dinitrophenc!l < T
+=-YNitrophenol - 1o~
Dibenzciuran 30



Semivolatile Organic Compounds - ZPA Method 58270

e d A
R D R e

VISTA Sample ID: 635305-27%

Reporting
Analyte Result Linit Units
2,4~-Dinitrotoluene < 330 ug/kg
2,6~Dinitrotoluene < 330 ug/kg
Diethyl Phthalate < 330 ug/kg
4-Chlorophenyl Phenyl Ether < 330 ug/kg
Fluorene < 330 ug/kg
4-Nitroaniline < 1,700 ug/kg
4,6~Dinitro-2-methylphenol < 1,700 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
4-Bromophenyl Phenyl Ether < 330 uyg/kg
Hexachlorobenzene < 330 ug/kg
Pentachlorophenol < 1,700 ug/kg
Phenanthrene < 330 - ug/kg
Anthracene < 330 ug/kg
Di-n-butyl Phthalate < 330 ug/kg
Fluoranthene < 33 ug/kg
Pyrene < 330 ug/kg
Butylbenzyl Phthalate < 330 ug/ kg
3,3'-Dichlorobenzidine < 668 ug/kg
Benzo(a)anthracene < 330 ug/kq
Bis(2-Ethylhexyl) Phthalats < 330 ug/kg
Chrysene < 330 ug/kg
Di-n-octyl Phthalate < 330 ug/ka
Benzo(b) fluoranthene < 330 ug ‘'xg
Benzo(k) fluoranthene < 33¢C ug/ kg
Benzo(a)pyrene < IZ0 $1e 8 <o
Indeno(1,2,3-cd)pyrene < 336 ug/ka
Dibenz(a,h)anthracene < 230 ug/kg
Benzo(g,h,i)perylene < 334 ué/ké
Surrogate Recoveries 2C rimizs

RENV]]
1

Nitrobenzene-dg
2-Fluorobiphenyl
Terphenyl-d,,
Phenol-dg
2-Fluorophenol
2,%,6-Tribronophencl

e oy Oy
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Client:

Simulated Distillation/Total

Soil Tech
Client Sample ID:
VISTA Sample ID:

Date Sampled
Date Extracted:

GC/FID

13.67

-46530~3
935805-007 Upp
01/26/93

02/08/93

ASTM D28s

o v -
DT
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r

-
jo s )

etroleun Hydroccarbons
7/CDHS Method

I3

(0)

Sarple Tvpe: waste

Date Received: 01/29/33
Dat2 Apalyzed: 22,/10/92

Hydrocarbon - Beoiling Point

Cy -
Cq -
Cy -
Cio ~
Cyp -
Cy2 -
Cis -
Cie ~
Cig ~
Cpo -
Coy -~
Cos -~
Caz -
Cis ~
Cso -

98°C
126°C
151°C
174°C
196°C
216°C
254°C
287°C
316°C
344°C
391°C
431°C
166°C
495°C
522°C
535°C
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Polychlorinated Biphenyls
EPA Method 8080

Client: Soil Tech
Client Sample ID: 18.67-16532-3S-L1(0)
VISTA Sample ID: 935805-007 Upper Sanmple Type: Wwaste
Date Received: 01/29/52

Date Sampled : 01/28/93
Date Extracted: 02/03/93 Date Analyzed: 02/04/93
Reporting
Analyte Result Limit Units
PCB~1016 < 300 mg/kg
PCB-1221 < 300 mg/kg
PCB-1232 < 200 mg/kg
PCB-1242 < 100 mg/kg
PCB-1248 2,500 100 ng/kg
PCB-1254 < 100 ng/kg
PCB-1260 < 100 mg/kg
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Polychlorinated Siphenyls
EPA Methcd 80892

Client: Soil Tech

Client Sample ID: 13.67-46
YISTA Sample ID: 935805-00
Date Sampled : 01/28/S3
Date Extracted: 02/03/93 Date Analyzed:

2-25-L1(Ww)
Lowar Sample Type: Waste

Date Receilived: 01,/29/653
02/04/93

Analyte Result Linmit Lnits
PCB-1016 < 30 mg/kg
PCB-1221 < 30 mg/kg
PCB-1232 < 20 ng/kg
PCB-1242 < 10 mg/kg
PCB-1248 65 10 mg/kg
PCB-1254 < 10 ng/kg
PCB-1260 < 10 ng/kg



Volatile Organic Co—pounds - EPA Methed 8240

Client: S0i1. Tech

Client Sample ID: 18.67-45:2Z2

VISTA Sample ID: 9353805-0C7

Sample Type:

waste

Date Sampled 01/28/93 Date Received: 01/2%/93
Date Analyzed: 02/11/93
Reporting

Analyte Resu_t Limit Units
Chloromethane < 5,000 ng/kg
Bromomethane < 5,000 mg/kg
Vinyl Chloride < 5,000 mg/kg
Chloroethane < 5,000 mg/kg
Methylene Chloride 11,000 2,500 mg/kg
Acetone 800,000 50,000 mg/kg
Carbon Disulfide < 2,500 mg/kg
1,1-Dichloroethene (1,500)* 2,560 mg/kg
1,1-Dichlorocethane 4,700 2,500 mg/kg
1,2-Dichloroethenes, total < 2,500 ng/kg
Chloroform < 2,5G0 ng/kg
1,2-Dichloroethane 22,000 2,500 mg/kg
2-Butanone 3%2,000 5G,9000 ng/kg
1,1,1-Trichloroethane 12,000 2,500 ng/kg
Carbon Tetrachloride < 2,500 ng/kg
Vinyl Acetate < 23,009 ng/ ko
Bromodichloromethane < 2,300 ng/kg
1,2-Dichloropropane < 2,500 ng/kg
Trans-1,3-Dichloropropene < 2,500 ng/kg
Trichloroethene 7,000 2,300 ng/kg
Dibromochloromethane < 2,200 ng/kg
1,1,2-Trichloroethane < 2,320 ng/kg
Benzene 21,000 2.320 ng/ kg
Cis-1,3-Dichloropropene < 2,200 ng/ra
2-Chloroethyl Vinyl Ether < 5,60¢C ng/ka
BEromoforn < 2,389 ng/Kg
+=-Methyl-2-Pentanone 2,500 * 25,C)0 ng/ kg
2-Hexanone < 25,000 ng/kg
Tetrachlorocethene 7,200 2,500 ng/kKg
1,1,2,2-Tetrachloroethane < 2,500 ng/kg
Toluene 3,400 2,250 ng/kg
Chlorobenzene < 2,332 ng/Kg
Ethylbenzene 1550 % 2,302 nag/ka
Styrene i L, 700V =, 2 Tg/Ra
{vienes, =ootail 2,396 LIl pecte 0o
Surrogate Recoveries 2C Liniss
Toluena-d, 107 35-120
s-Bromofliuorcbenzene 5% mBe-lld
1,2-Dichiorcathane-4, e 5%-127
¥4 = Not Applicable

¢ = Zompcund not dewected AT Tr inova tne listal roacore



Semivolatile Organic Czozpounds IPX Method 8272
Client: Soil Tach
Client Sample ID: 183.67-3863522-23-010./2
VISTA Sample ID: 935805-0¢7 Upper Sample Type: wWaste
Date Sampled 01/28/93 Date Received: 01/29/92
Date Extracted: 02/03/93 Date Analyczed: 02/04/93
Reporting
Analyte Result Limit Cnits
Phenol 1,600 100 ng/kg
Bis(2-Chloroethyl) Ether 430 100 mg/kg
2-Chlorophenol < 100 mg/kg
1,3-Dichlorobenzene < 100 mg/kg
1,4-Dichlorobenzene < 106 mg/kg
Benzyl Alcohol (530) % 2,000 ng/kg
1,2-Dichlorobenzene 170 100 ng/kg
2-Methylphenol 36¢C 100 ng/kg
Bis(2-Chloroisopropyl) Ether < 100 ng/kg
4-Methylphenol 39 100 ng/kg
N-Nitroso-di-n-propyvlamine - 100 rg/kg
Hexachloroethane 100 ng/ kg
Nitrobenzene i00 ng/kg
Isophorone Sl 100 ng/KG
2-Nitrophenol 2 100 ng/KG
2,4-Dimethylphenol 130G ng/Kg
Benzoic Acid 1,e00; 0w 5,000 ng/kg
Bis(2-Chloroethoxy)methans 100 ng/ka
2,4-Dichlorophenol 1590 ng/ kg
1,2,4-Trichlorcbenzene 006 ng/ra
Naphthalene Ll L, 3070 g/ kg
4-Chloroaniline RESLY ag/Kg
Hexachlorobutadiene 138 ~g/ kg
4-Chloro-3-methylphencl 200 TG/ Kg
2-Methylnaphthalere E a0 g/ xa
Hexachlorocyclopentadiene < 1070 oy /g
2,4,6-Trichlorophenol < 100 ng/Kg
Z2,%,5-Trichloropherno!l . 130
2-Chlorcnaphthalene e 00
2-lNitroaniline < 500
Dinmethyl Phthalate 3% = PR
Acenaphthylene T pele
3-Nitroaniline : 212
Acenaphthene : P
2,:-Dinitrophenc: S
s-Nitrophenocl z 5%
Dicenzofuran L
= Coxpound nct djeteczted 2T o L - .2z=d ra2porTin




Semivolatile Crganic Compoun

el

ds -
3

ZPA Method 8270

ISTA sSample ID: 233803-237 Tprer
Reporting

Analyte Resuilzt Limi tnits
2,4-Dinitrotoluene < 100 mg/kg
2,6-Dinitrotoluene < 100 ng/kg
Diethyl Phthalate < 100 mg/kg
4-Chlorophenyl Phenyl Ether < 100 mg/kg
Fluorene (36)* 100 mg/kg
4-Nitroaniline < 500 mg/kg
4,6-Dinitro-2-methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4-Bromophenyl Phenyl Ether < 100 mng/kg
Hexachlorobenzene < 100 mg/kg
Pentachlorophenol < 500 ng/kg
Phenanthrene (4a)* 100 ng/kg
Anthracene (l4)* 100 ng/kg
Di-n-butyl Phthalate 290 100 ng/kg
Fluoranthene < 100 ~g/kg
Pyrene (1s}= 100 ng/kg
Butylbenzyl Phthalate {(3G) * 100 ng/Kka
3,3'-Dichlorobenzidine < 223 ng/kg
Benzo(a)anthracene < 103 mg/kg
Bis(2~Ethylhexyl) Phthalate 1,200 100 ng/kg
Chrysene 120 100 rg/kg
Di-n-octyl Phthalate {11y * 100 ng/kg
Benzo(b) fluoranthene < 100 ng/kg
Benzo (k) fluoranthene < 200 ng/ kg
Benzo(a)pyrene " i ng/kg
Indeno(1l,2,3~-cd)pyrene < 100 ng/Kg
Dibenz(a,h)anthracene < L3¢ ng/kg
Benzo(g,h,i)perylene < 13 ng/kg
Surrogate Reccveries 2C Limits
Nitrobenzene-dg 1F3 % 32-118
2-Fluorobiphenyi IR 2T-11s
Terphenvi-d,, 2305 Fa=131
Phenol-g, zT 32-121

2-Fluorophenol

omophens.

2,4,6-Trior

g
Vs



Semivolatile Orzanic Ccampcunds - EPA Method

£: Soil Tech
lient Sample ID: 18.87-4<
~

SIS Tt e
oL T oo T

38270

VISTA Sanmple ID: 935805-0C7 Lower Sanple Type: Waste

Date Sampled : 01/28/92 Date Recelved: 01/29/93
Cate Extracted: 02/03/93 Date Analvzed: 02/04/93
Reporting
Analvte Result Limit Units
Phenol 740 100 mg/kqg
Bis(2-Chloroethyl) Ether (41)* 100 ng/kg
2-Chlorophenol < 100 mg/kg
1,3-Dichlorobenzene < 100 ng/kyg
1,4-Dichlorobenzene < 100 mg/kg
Benzyl Alcohol (83)* 200 ng/kg
1,2-Dichlorobenzene < 160 mg/kg
2-Methylphenol (1) * 100 ng/kg
Bis(2-Chloroisopropyl) Ether < 1C0 ng/kg
4-Methylphenol (87)~= 100 mg/kg
N-Nitroso-di~-n-propylamine < 100 ng/kg
Hexachloroethane 100 ng/kg
Nitrobenzense < 100 ng/kg
Isophorone SRR 153 ng/KG
2-Nitrophencl ~\ 137 ng/ kg
2,4-Dimethylphenc! o ng/ kg
Benzoic Acid ME 500 ng/Kg
Bis(2~Chloroethoxy)methane - 100 ng/kg
2,4-Dichlorophenol 116G ng/ kg
1,2,4~Trichlorobenczen= 100 ng/Kg
Naphthalene 1T 102 ng/ kg
s-Chloroaniline 277 Tg/ g
Hexachlorobutadiens NEVEY) ng/Kg
3-Chloro-2-methylpharo ks g/ kg
2-Methylnaphthalens s i g/ Kg
Hexachlorccyclopentadiznz ol =g/ Ky
2,4,6-Trichlcrophenc. oL ng/ kg
2,4,5-Trichloropheno! 1o na/kg
2-Chlorconaphthalene 120 na/ kg
2-Nitroaniline 550 G/ Rg
Dimethyl Pathalate S 1g/}é
Acenaphthylene DA ng /o
J-¥Nitrcaniline = i
Aczenapnthens . i
2,4=-Dinitropheno! Z0 '
i=Ylitrophencl <
D.banzorturar e
x Detected Dellw repIrTiny LimiT; susnTitaticn mav o be unrellar
= Compound notT detoecTad 1T Troninove Tne listel vangrting -




anic Compounds - EPA Method 827¢

=

Semivolatile 0Org

e et e m e A

VISTA Sample ID: 932203-C257 ower
Reporting
Analyte Result Lipit tnits
2,4-Dinitrotoluene < 190 rng/kg
2,6-Dinitrotoluene < 100 ng/kg
Diethyl Phthalate < 100 mg/kg
4-Chlorophenyl Phenyl Ether < 106G mg/kg
Fluorene < 100 mg/kg
4~-Nitroaniline < 500 mg/kg
4,6-Dinitro-~ 2-methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4-Bromophenyl Phenyl Ether < 100 rg/kg
Hexachlorobenzene < 100 rg/kg
Pentachlorophenol < 500 mg/kg
Phenanthrene < 100 ng/ka
Anthracene < 100 mg/kg
Di-n-butyl Phthalate < 100 ng/Xg
Fluoranthene < 100 ng/kg
Pyrene < 100 ng/kg
Butylbenzyl Phthalate < hake) ng/kg
3,3'-Dichlorobenzidine < 200 ng/kg
Benzo(a)anthracene < 100 ng/kKg
Bis(2-Ethylhexyl) Phthaiaze (29} * 100 ng/kg
Chrysene < 120 rng/kg
Di-n-octyl Phthalate < 100 ng/kg
Benzo(b) fluoranthene < 100 ng/kg
Benzo (k) fluoranthene < 100 ng/kg
Benzo(a)pyrene < pele ng/ kg
Indeno(1l,2,3-cd)pyrene < 230 ng/kg
Dibenz(a,h)anthracene < 100 ng/kg
Benzo(g,h, i)peryliens R LIl ol
Surrogate Recover:es 2C Limi
Nitrobenzene-ds x4 % 1=
2-Fluorobipheny . 121 % 27~
Terphenyl-d,, 135 L=
Phenol-dg ) 3L~
2-Flu orophc“-- 1i3 Ll
2,4,5~Trikromcohenct L1z -
* Cetected kbelow reTHOYTLIn SITLT; OJUANTLITETILCN Taw e unrs
< = Compound nct detactsed at or aLsva tne 1lsTed repcrIing



Simulated Distillation/Total Petroleum Hydrocarbons
GC/FID - ASTM D2887/CCHEHS Method

Client: Sc0il Tech
Client Sample ID: 18.910-553

32-4S~L1(W)
VISTA Sample ID: 935805-003 Lower

Sample Type: Waste

Date Received: 01/29/¢3
(o3}

Date Sampled : 01/28/93 ;
Date Extracted: 02/08/93 Date Analyzed: 02/10/
Hydrocarbon - Boiiing Point %3 _Eluting
c, - 98°C 0%
Cg - 126°C 1%
Cg - 151°C 2 %
Cio - 174°C 14 %
Cyy - 196°C 18 3
C,a - 216°C 20 3
Ciqg — 234°C 97 %
Cie -~ 287°C 93 %
Cyg - 316°C 59 3
20 — 344°C ag 3
Chy - 391°C 100 %
Chg - 431°C 00 %
Cy, - 466°C Do
Ci — 496°C 190
Cy =~ 3522°C ety

Cyy - 545°C



Polychlorinated Biphenyls
EPA Method 808¢0

Client: Soil Tech

Client Sample ID: 18.910-46332-33-11(0)

VISTA Sample ID: 935805-008 Upper Sanple Type: Waste
Date Sampled 01/28/93 Date Received: 01/2%/%3
Date Extracted: 02/03/93 Date Analyzed: 02/04/93

Reporting
Analvte Result Limit tnits
PCB~1016 < 3 ng/kg
PCB~1221 < 3 mg/kg
PCB-1232 < 2 mg/kg
PCB~-1242 < 1 mg/kg
PCB~-1248 < 1 ng/kg
PCB-1254 < 1 ng/kg
PCB-1260 < 1 ng/kg

1}
]
L



Polychlorinated
EPA Method

B2
~
o

iphenyls
£820

Client: So01l Tech

Client Sample ID: 15.910-46532-2S-_1(W)

VISTA Sample ID: 935805-008 Lower Sanmple Tyre: waste

Date Sampled 01/28/93 Jate Recelzea: C1/29/53

Date Extracted: 02/03/93 Date Analyzed: 02/04/33

Reporting

Analvyte Result Limit Units

PCB-1016 < 300 ng/kg

PCB-1221 < 300 mg/kKg

PCB-1232 < 200 mg/kg

PCB-1242 < 100 mg/kg

PCB-1248 330 100 mg/kg

PCB-1254 < 100 ng/kKg

PCB-1260 . 106 ng/kg
T om e e e R I M= Tohel =) 3t oo SHate i o olniahuiibeks




Volatile Organic Cc=pounds - EPA Method 8240
Client: Soi. Tech
Client Sample ID: 12.317-3453322-3S5-11(3;
VISTA Sample ID: 9235805-002 CUprer Sanple Typ2: waste
Date Sampled : 01/28/%: Date Recelved: (1/29/GC
Date Analyzed: 02/10/93

Reporting

Analyte Result Linit LUnits
Chloromethane < 5,000 mg/kg
Bromomethane < 5,000 mg/kg
Vinyl Chloride < 5,000 mg/kg
Chloroethane < 5,600 mg/kg
Methylene Chloride < 2,500 mg/kg
Acetone (32,000) * 50,000 mg/kg
Carbon Disulfide < 2,500 mg/kg
1,1-Dichloroethene < 2,500 mg/kg
1,1~-Dichloroethane < 2,500 ng/kg
1,2-Dichloroethenes, toctal < 2,500 ng/kg
Chlorofornm < 2,500 ng/kg
1,2~-Dichloroethane < 2,300 mg/kg
2-Butanone < 50,000 ng/xg
1,1,1-Trichloroethars 19,230 2,500 ng/kg
Carbon Tetrachloride - 2,300 mng/kg
Vinyl Acetate < 25,000 mg/ky
Bromodichlorometharn= “ 2,500 mg/xg
1,2-Dichloropropane “ 2,300 ng/Kg
Trans-1,3-Dichloropropen= < 2,500 ng/kg
Trichloroethene < 2,50¢ mg/ kg
Dibromochloromethans “ 2,300 mg/ka
1,1,2-Trichlorocethane < 2,509 ng/ kg
Benzene < 2,572 g/ RG
Cis-1,3-Dichloropropens - 2,529 ng/ka
2~-Chloroethyl Virvl zZther < 5,30¢C ng/ ko
Bromoforn < 2,230 ~g/kg
4~Methyl-2-Pentanons < 23,7500 ng/Kyg
2-Hexanone < 25,5300 ng/kz
Tetrachloroethene < 2,300 g/ Kg
1,1,2,2-Terrachicroaschans N 2,300 ng /R
Toluene < 2,40 ecte Wi Ao
Chlorabenzene < 2,200 jeete 8 ot
Ethvlbenzene < ol o ke
Styrene < V- T
Xylienes, total < 2.7 ocke
Surrogate Pecgverier ZT Limits
Toluene-dg Loz - L0 0
i-3romofluorshbencena ls SRS
1,2-Dichloroactnans- - Ta-T
* Datected bgliow ragorzin: Lisrle: zuantitaticn —ay 09 unrcolln



Volatile Organic Compounds - EPA Method 8240

Client: Scil Tech
Client Sample ID: 18.91GC-3A521-i53-L1{wn
VISTA Sample ID: $35805-0Cc _cwer Sample Tvre: wasce
Date Sampled : 01/28/93 Ddate Received: 01/29,5C
Date Analyzed: 02/10/93
Reporting

Analvyte Zesult Linit Cnits
Chloromethane < 5,000 ng/kg
Bromomethane < 5,000 mg/kKg
Vinyl Chloride < 5,000 ng/kn
Chloroethane < 5,000 mg/kg
Methylene Chloride < 2,500 mg/kg
Acetone (16,000) * 50,000 mg/kg
Carbon Disulfide < 2,500 mg/kg
1,1-Dichloroethene (700) * 2,500 ng/kg
1,1-Dichloroethane < 2,500 mg/kg
1,2-Dichloroethenes, total < 2,500 mg/kg
Chloroform < 2,500 mg/kg
1,2-Dichloroethane < 2,500 ng/kg
2-Butanone ‘ 5G, 0060 ng/xg
1,1,1-Trichloroethane 11,204 2,500 ng/ka
Carbon Tetrachloride - 2,5C0 ng/xg
Vinyl Acetate 25,000 ng/ kg
Bromodichloromethane 2,300 ng/kKg
1,2-Dichloropropane 2,500 ng/Kg
Trans-1,3-Dichloropropene < 2,500 ng/ky
Trichloroethene = 2,300 ng/kg
Dibromochloromethane 2,500 ng/kg
1,1,2-Trichloroethane g 2,340 ng/ ko
Benzene T 2,200 ng/ka
Cis-1,3-Dichloropropena 2,330 ng/ kg
2-Chlorocethyl vinvyl Ether 5,000 ng/ Ry
Bremoforn 2,200 ng/kg
$-Methyl-2~-Pentanone s 22,000 ng/kg
2-Hexancne g 23,000 ng/Rg
Tetrachlercethene - 2 Z,200 ng/rg
1,1,2,2-Tezrachlorcatnar=a 2,303 ng/aag
Tocluene Ll 2,220 ng /g
Chlorobenzere < 2,326 ng/rg
Ecthylbenzense 2,350 mg /R
Styrane “ ST s Rl ds
wolenas, Total ST ISP ke SR IRN:
SUrrodgate Resoveries 2 limits
Tsluene-dg - 54=101
s-2romorlucropentens N 5=
1,2-Dichloroethanse-dy 5.t
* DgoTected £elOw reportiny InmiT; JUANTIIATION T2y ke unvollano

= Tomp2uni Nt Zetectel 3T Tr o srIve Tna T isTal o varsre - -



Semivolatile Organic Coapounds -

Client: Soil Tech

Cilient 3Sample ID: 153.910-:
VISTA Sample ID: 935805-00%
Date Sampled 01/28/93
Date Extracted: 02/03/93

Sanp.e

ITvrpe: wascte

Date Recelved:
Date Analyzed:

ZPA Method 8270

01/29/¢3
02/04/93

Analyte

Phenol
Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3-Cichlorobenzene
1,4~-Dichlorobenzene
Benzyl Alcohol
1,2~Dichlorobenzene
2-Methylphenol
Bis(2-Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso-di-n~propylamine
Hexachloroethane
Nitrobenzene

Isophorone

-Nitrophenol
2,4-Dimethylphenocl
Benzoic Acid
Bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
i-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4%,5-Trichlorophencl
2,4,5-Trichlorophencl
~Chloronaphthalene
wi*roaniline

methyl Phthalate
enaphthylene
iitroaniline

(Ow

e L) e O (\) (\)

—DlnltropneroL
' rophenol '
nzofuran

1~
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Resul<c

Reporting

Limit

100
100
100
100
100
200
100
100
i00
100
100
100

~
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O
C
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]
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Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg
mg/kg
ng/kg
ng/x3
ng/rg
ng /Ky
ng/kg
ng/ka
ng/xKg
ng/kg
ng/ kg
ng/kg
ng/Kg
ng/Rg
rng/kg
ng/kg
ng/Rg
ng/na
ng/hk

mg,"r

i

£

~.
/1 LH 'l.‘ \(2

§
LQ
‘~1

5]
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1.0
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Semivelatile Organic Compounds - ZPA Method 827¢

N - -

VISTA Sample ID: $35805~-005 Upper
Reportinzg
Analvte rezult Limit Lnits
2,4-Dinitrotoluene < 100 ng/kg
2,6-Dinitrotoluene < 100 mg/kg
Diethyl Phthalate < 100 ng/Xg
4-Chlorophenyl Phenyl Ether < 100 mg/kg
Fluorene < 100 ng/ kg
4-Nitroaniline < 500 mg/kg
4,6-Dinitro-2-methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4~-Bromophenyl Phenyl Ether < 100 mg/kg
Hexachlorobenzene < 100 ng/kg
Pentachlorophenol < 500 ng/kg
Phenanthrene < 100 ng/kg
Anthracene < 100 ng/kg
Di-n-butyl Phthalate < 100 ng/ kg
Fluoranthene -; 100 ng/kg
Pyrene - 100 g/ R
Butylbenzyl Phthailate “ 100 ag/ka
3,3"'-Dichlorobenzidine = 2920 ng /Ry
Benzo(a)anthracene : 100 ng/kg
Bis(2-Ethylhexyl) Phthalate < 120 ng/ka
Chrysene < 100 mg/xg
Di-n-octyl Phthalate - 100 ng/kg
Benzo(b) fluoranthene < 190 ng/ra
Benzo (k) flucranthene “ 100 ng /g
Benzo(a)pyrene - 100 ng/ra
Indeno(1,2,3-cd)pyrene - ico perte P e
Dibenz(a,h)anthracens 100 el e
3denzo{g,h,i)perviene 1090 nte il el
Surrogate Reccgveries 2C Limits
itrobenzere-i; Ll L=l
2-Fluorobipnenyl DU E R D
Terphenyl-d,, 3 o= Ge=101
fhenol-dg e tIi-l2t
c-rluorcphenc: =T Loetal
= Zompouni not detectad at or oty < Tne _lsted reporTing Lo



Semivolatile Organic Coampounds - EPA Method 8270

Client: Soil Tech

Client Sample ID: 15.%10-45332-:5-L1(W)
VISTA Sample ID: 9358305-008 Lower Sample Type: waste
Date Sampled : 01/28/92 Date Received: 01/26/93
Date Extracted: 02/03/93 Date Analyvzed: 02/04/93
‘ Reporting
Analyte Result Limit Units
Phenol 1,600 100 mg/kg
Bis(2-Chloroethyl) Ether < 100 mg/kg
2-Chlorophenol < 100 mg/kg
1,3-Dichlorobenzene < 100 mg/kg
1,4-Dichlorobenzene < 100 mg/kg
Benzyl Alcohol < 200 ng/kKg
1,2-Dichlorobenzene < 100 ng/kg
2-Methylphenol < 100 rg/kg
Bis(2~Chloroisopropyl) Ether < 100 ng/kg
4-Methylphenol < 100 ng/kg
N-Nitroso-di-n-propylanine < 160 ng/kg
Hexachloroethane < 100 ng/kg
Nitrobenzene < 10C ng/kKg
Isophorone +,300 1,000 ng/Kg
2-Nitrophenol < 100 ng/kg
2,4-Dimethylphenol < 100 ng/kg
Benzoic Acid {3260} * 500 ng/kg
Bis(2-Chlorocethoxy)methane < 10¢ ng/kg
2,4-Dichlorophenol < 100 ng/ kg
1;2,4-Trichlorobenzene < 103 ag/kg
Naphthalene 33590 137 ng /Ry
4-Chloroaniline < 207 ng/rg
Hexachlorobutadiene < 100 TG/ Kg
4-Chloro-3-methylpherol < 200 ~g/kqg
2-Methylnaphthalene 210 107 ng/ kg
Hexachlorocyclopentadiene < 1G9 =G/ Kg
2,4,6-Trichlorophenol < 120 ng/ kg
2,4,5-Trichlorophenol < R ng/xg
2-Chloronaphthalene 30y = 10 na/ kg
2-Nitroaniline < 77 n3/Kg
Dimethyl Phthalate < 103 elo Bl &
Acenaphthylene <« i TGS RT
3-Nitroaniline < 22T e
Acenaphthene 2¢C P kel e
2,4-Dinitrophenc: < SR ks B
4-Nitrophenol < 5470 ede B g
Dibenzofuran e L, T et idet
x Detected below reporting limicT; Juantltation o2y Z2 unral
< = Compound not det=cted at or anove <he Listsd reporTing



Semivolatile COrganic .cozpounds - EPA Methed 8270
I57A Sample ID: 935203-20%F Lowar
Reporting

Analyte STasult Limit nits
2,+-Dinitrotoluene : 100 ng/rg
2,6-Dinitrotoluene : 100 mg/kg
Diethyl Phthalate < 100 ng/kg
4-Chlorophenyl Phenyl Ether < 100 mg/kg
Fluorene 110 100 mg/Kkg
4-Nitroaniline < 500 mg/kg
4,6-Dinitro-2-methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4-Bromophenyl Phenyl Ether < 100 ng/kg
Hexachlorcbhenzene < 100 ng/Kg
Pentachlorophenol < 500 ng/Kg
Phenanthrene 130 100 ng/kg
Anthracene (55) * 100 ng/kg
Di-n-butyl Phthalate < 100 ng/ kg
Fluoranthene NI 10¢C ng;Rd
Pyrene {32) = 109 o Bl o]
Butylbenzyl Phthalate 182 jete I e
3,3'-Dichlorobenzidine - 200 TQ/Rg
Benzo(a)anthracene {23 100 ~ng/ka
Bis(2-Ethylhexyl) Phthalate 2,20¢ 1,000 ng/kg
Chrysene 132 % 1c0 g/ rg
Di-n-octyl Phthalate “ 100 ple 70 o
Benzo(b) fluoranthene 14 0% 107 ng /R
Benzo (k) fluorantherne 190 o
Benzo{a)pyrene PSS 1/
Indeno(l,2,23-cd)pyrernes 197 a9/ R
Dicenz(a,h)anthracena 133 ng R
Benzo(g,h,i)perylens 104 TN
Surrcgate Recoveries e 1T
ltrobenzene-ig Sl L=l
Z-Fluorobipnanyi LA 2Tl
Terphenyli-d,, Ll -l
rhenol-dg L BN
Z-Fluaoroprens. -
2,1, 2-Triproncchenc. N -
~ DJatecreld Z2low reporting LlsLT intiTatlion oy oo

© = Jompount not detacton T oo cva Tha listed reoo



QUALITY ASSURANCE
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Total Recoverable Petroleux
EPA Method 418.:

Client: Soil Tech
Client Sample ID: NA

VISTA Sample ID: 935805-Blank Sample Type: 3oc1il
Date Sampled NA Date Received: Na
Date Analyzed: 02,35/93

Dat2 Extracted: 02/09/93

Reportin
Analyte Resuit Limit Units
TRPH < 40 ng/kg
YA = NoU Appiicaple
< = Cgrmpound not detected at <o pova The 113T2i racortiag



Quality Assurance
Total Recoverable Petroleum Hydrocarbons -
Matrix Spike Recovery and Precision

Client: Soil Tech

Client Sample ID: 18.9-46532-45-S2H

EPA Method 418.1

VISTA Sample ID: 935805-005 Sanple Type: S5o0il
Date Sampled 01/28/93 Date Received: 01/25%,/63
Date Extracted: 02/09/93 Date Analyzed: €2/0¢/S82
Spike Sample MS QC
Added Conc. Conc. MS Linits
Compound (mg/kg) (mg/kg} (mg/kg) % Rec % Rec
TRPH 500 ND 394 79 75-125
Spike MSD cC
Added Conc. MSD Limits
Conpound (ng/kg) [(ma/kg) 3 R2ec 22D RED ¥ B
TRPH 02 3g4 T - st TI-
ND = ot Detaczed
MS = Matrim S.ike
MSD = Matrix Spike Zunllicazs
RPD = Relative Percent Diffesrencs



Quality Assurance _
Total Recoverable Petroleum Hydrocarbons - Methed 418.1
Laboratory Control Sample

Client: Soil Tech

VISTA Sample ID: 935805-LCS

Date Extracted: 02/09/93 Date Analvzed: 02/09/93
True Sample QC
Value Result Limits

Compound {(mg/kqg) {ma/kqg) % Rec % Rec
500 397 79 75-125

TRPH



Polychlorinated Biphenyls
EPA Method 8080

Client: Solil Tech
Client Sample ID: NA

VISTA Sample ID: 935805-Blank Sample Type: Solil

Date Sampled : NA Date Received: N

Date Extracted: 02/03/S3 Date Analiyzed: C2/233°93

Reporting

Analyte Result Limict Units
PCB-1016 < 0.10 ng/kg
PCB-1221 < .10 ng/kg
PCB-1232 < 0.07 ng/kg
PCB-1242 < 0.03 na/kg
PCB-1248 < 0.03 =g/ kg
PCB-~1254 < 0.03 ng/kg
PCB~1260 < C.03 mg/ kg

= 4oz Applicabie

~

*
< = Zompound r»t



Quality Assurance
Polychlorinated Biphenyls - EPA Method 808¢C
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: NA

VISTA Sample ID: NA Sample Type: Soil
Date Sampled : NA Date Received: NA
Date Extracted: 02/03/93 Date Analyzed: 02/03,93
Spike Sample MS QcC
Added Conc. Conc. MsS Limits
Compound (mg/kq) (mg/kg) (mg/kdg} % Rec %_Rec
Aroclor 1254 0.167 ND 0.176 105 50-16¢C
Spike MSD ol
Added Conc. MSD Linmits
Compound (rg/kg) (mg/ka) % Rec RPD 2P0  * Rz
Aroclor 1254 5.167 0.135 110 o] 338 i~
ta = Not Applicab:
ND = Not Detected
M5 = Matrix Spike
MSD - Matrix Spike Duplicate

- -

[P = Relative Percent Diffarancs



Quality Assurance

Polychlorinated Biphenyls - EPA Method 8080
Matrix Spike Recovery and Precision

Client: Soil Te
VISTA Sample ID
Date Extracted:

ch
: ©35805-LCS
02/03/93

-
(3¢}
[§%]

True Sanple QC
Value Result Limits

Compound (mg/kqg} (mg/kq) ¥ Rec 3 Rec
0.167 0.172 103 50-160

Aroclor 1254



Volatile Organic
Client: So:il Tech
Client Sample ID: MNA
VISTA Sample ID: 933
Date Sanmpled : NA
Date Analyzed: 02/10/%3

3¢s~3la

mple Type: water
t2 Recelved: NA

Analyte

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1~-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethenes, total
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethan=
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans~1,3-Dichloropropene
Trichloroethene
Dibromochloronethane
1,1,2-Trichloroethanse
Benzene
Cis-1,3-Dichloropropens=
2-Chloroetnyl Vinyl Echer
Bronoforn
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2~-Tetrachloroatnins
Toluene

Chlorobenzer=
Ethylbenzene

-31.\.121’"0"38

. - ] _
<-B8ronorivoror:znzens

- —~ . b 3 -~ e
1,2~Dichlorcethans-i,

1y — - » T -~

L = NOT Apr.LoiC2apie

* Dacacted balow reporoing
- R e e R
. Alebule) mon et o

e .

NN A A A

NN A 4

A ps

Ferorting
Limit Lnit
10 ug/L
10 ug/L
10 ug,/L
10 ug/L
5 ug/L
.3)* 100 ug/L
5 ug/L
5 ug/L
5 ug/L
5 ug/L
2, = 5 ug/ L
Z ag /L
202 ug /L
5 LG,/ L
s ug/ L
20 ug/ L
3 ug/ L
3 ug/L
5 ug/L
= ug/l
5 ug /L
z ug/ L
) Lug, o
s [ P
pas ug/ L
5 ugy L
s ug/L
5% ug/L
=z uwg L
-z e
z wT, L




Volatile Organic Compournds ~ EPA Method 8240

Client: Solil Tech
.

Client Sample ID: NA&A

VISTA Sample ID: 93%305-EL

Date Sampled : NA
Date Analyzed: 02/11/93

Sanple Type: water
Da<e Received: NA

Analyte

Chloromethane
Bromomethane

vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1~-Dichloroethene
1,1~Dichlorocethane
1,2~Dichloroethenes, total
Chloroform
1,2~Dichloroethane
2-Butanone
1,1,1-Trichloroethans
Carbon Tetrachloride

Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethans
1,1,2-Trichlorocethane
Benzene
Cis-1,3-Dichloropropene
2~Chloroethyl “inyl EZth
Bromoforrm
4~Methyl-2-Pentancne
2-Hexanone
Tetrachloroethene

o

1,1,2,2-Tetrachlorocetnane
Toluene

Chlorcbenzarsa
Ethylbenzense

Styrens

Toluene-dg
4-Bronofliud
i,2-Dichlor

e~ Y - = 1l M
& = Mot Applicabie
— - M .. -
= Datected Deicw replIrIiing
el aYa b i) - oy~ SaE s e
[OX¢ L S R

Reporting
Result Linit
< 10
< 10
< 10
< 10
< 5
(11) * 100
< 5
< 5
< 5
< 5
< 5
< 5
(1.2)= 100
< <
< 0
c'\' 5
< o]
< S
<& g
< Z3
< =
« z
TuAnTiTanion oo

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
wg,/ L
ug/L
ug/L
ug/L

vy (T
z i~

E“({'!tlt4{1

R e



Volatile Organics

Quality Assurance

EPA Methcd 38240

Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: 18.6~-46522-35-30H
VISTA Sample ID: 935805-003 Sample Type: 3Soil
Date Sampled : 01/28/93 Date Received: 01,29/%3
Date Analyzed: 02/10/93
Spike Sample MS (o]s)
Added Conc. Conc. Ms Limits
Compound (ug/kg) (ug/kqg) (ug/kg) % Rec $ Rec
1,1-Dichloroethene 5000 ND 4370 87 43-132
Benzene 5000 ND 5930 119 76-133
Trichloroethene 5000 ND 5360 107 8§1-119
Toluene 5000 120 5680 111 71~-134
Chlorobenzene 5000 ND 5820 116 82-118
Spike MS2 3<
added Botele! MSD Zinits
Compound {ua/kg, _ud/Eg Rec RPD REPD % _Re:
1,1-Dichloroethere 5000 3250 22 1 12 331
Benzene 5000 SPORS iz95 ) - 751
Trichloroethene 5000 z=22 il M A 3i-1
Toluene 50060 <12 DR z 4 Ti-1
50CQO <Lz PSS z - T

Chlorobenzene

LEAE] * - -~ - e e
Y] O LTl E
"S -'qa : q,\;w.
oa . . P O
A X Fali — W N > v L
MSD = MaTriw sSplw
RRD = Re_aTy 2 Pa

(D (D L

[ UL G &




Quality Assurance

Volatile Organics - EPA Method 5243
Laboratory Control Sample

Client: Soil Tech
VISTA Sample ID: 935805~LCS
Date Analyzed: 02/10/93

True Sample ccC

Value Result Linits
Compound {ug/L) {ug/L) % Rec % Rec
1,1-Dichloroethene 50 45.8 92 92-135
Benzene 50 59.1 118 75-119
Trichloroethene 50 55.5 111 94-~123
Toluene 590 50.2 100 88-116

5G 57.5 115 86-119

Chlorobenzene



Quality *ssurance

Volatile Organics - EPA Method 8240
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample 1D:

18.67-3$6532-35~1L1

VISTA Sample ID: 935805-007 Sample Type: waste
Date Sampled 01/28/93 Date Recelived: 01/2¢/9%
Date Analyzed: 02/11/93

Spike Sample MS

Added conc. conc. MS
Compound (mg/kg) (mag/kg) (mag/kg) Rec
1,1-Dichleoroethene 25,000 1,500 19,600 72
Benzene 25,000 21,000 25,600 18
Trichloroethene 25,000 7,000 27,300 81
Toluene 25,000 5,400 29,500 96
Chlorobenzene 25,000 ND 23,500 94

Spike MSD

Added conc. MSD
Compound (ng/kKg) (rna/kg) % Rec RPD
1,1-Dichlorocethene 25,000 21,800 g1 12
Benzene 25,000 22,400 30 5C
Trichloroethene 25,000 30,400 94 15
Toluene 25,009 3%,700 117 290
Chlorobenzen= 22,006 7,300 10 5

o Not DezTacted

MS Matrix Spikea
MSD = Matrix Spire Cupllcata
RPD Relative Percent Diflererncs




Quality Assurance

Volatile Orjanics - EPA Method 824¢C
Laboratory Control Sample

Client: Soil Tech
VISTA Sample ID: 935805-LCS
Date Analyzed: 02/11/93

True Sample

Value Result

Compound (ug/L) {(ug/L)
1,1-Dichloroethene 50 46.5
Benzene 50 58.1
Trichloroethene 50 50.5
Toluene 50 55.5
50 49.8

Chlorobenzene

QL
Limits
%> Re 3 _Pac
93 92-135
116 75-19
101 94-123
111 88-116
100 86-11¢%



Semivolatile Organic Compcunds - EPA Method 8270

Client: So:il Tech
Client Sample ID: N

VISTA Sample ID: 935803-Blank 3ampie Type: Waste
Date Sampled : NA Date Received: NA
Date Extracted: 02/03/93 Date Analyzed: 02/04/93
Reporting
Analyte Fesult Limit Units
Phenol < 100 mg/kg
Bis (2-Chloroethyl) Ether < 100 mg/kg
2-Chlorophenol < 100 mg/kKg
1,3-Dichlorobenzene < 100 mg/kg
1,4-Dichlorobenzene < 100 mg/kg
Benzyl Alcohol < 200 mg/kg
1,2-Dichlorobenzene < 100 mg/kKg
2-Methylphenol < 100 mg/kg
Bis(2-Chloroisopropyl) Ether < 100 mg/kg
4-Methylphenol < 100 ng/kg
N-Nitroso-di-n-propylanine < 100 ng/kKg
Hexachloroethane “ ico0 ng/kg
Nitrobenzene : 100 ng/kg
Isophorone . 100 na/kg
2-Nitrophenol . 100 ng/kg
2,4-Dimethylphenol - 100 mng/kg
Benzoic Acid .. 500 ng/kg
Bis(2~Chloroethoxy)methane - 100 ng/kg
2,4-Dichlorophenol & 10C mg/xkq
1,2,4~Trichlorobenzena . 100 ng /g
Naphthalene 100 Rg/ kg
4-Chloroaniline : 200 ng/kg
Hexachlorobutadiene - 100 ng/kg
4-Chloro-3-methylphero: - 200 ng/¥g
2-Methylnaphthalene N 100 na/kg
Hexachlorocyclopentadiene < i00 ng/kg
2,4,6-Trichlorophenol N 100 ng/xg
2,4,3-Trichlorophenol - Ien ng/ng
2-Chloronaphthalene - 100 g/ ks
z-Nitroaniline - 03 ng/RG
Dimnethyl Phthalate 100 ng/ kG
Acenaphthylene 100 jule il e
2-Nitroanilins 200 gL
Acenraphthene 100 ng, T
2,4-Diniltrophencl 504G nqRg
s-Nitrophenol 235 jote S
Jikpenzofuran lal T
A = N0t Arpilicaple
< = Zompound nct detected 2T Dr 3oIvE The Ll3ted reporting



Semivolatile Organic Compounds ~ EPA Method 3270

Analvte Sesult Limil% nits
2,4-Dinitrotoluene < 100 mg/kg
2,6-Dinitrotoluene < 100 ng/kg
Diethyl Phthalate < 100 ng/kg
4-Chlorophenyl Phenyl Ether < 100 mg/kg
Fluorene < 100 ng/kg
4-Nitroaniline < 500 mg/kg
4,6-Dinitro-2~methylphenol < 500 mg/kg
N-Nitrosodiphenylamine < 100 mg/kg
4-Bromophenyl Phenyl Ether < 100 mng/kg
Hexachlorobenzene < 100 rg/kg
Pentachlorophenol < 500 mg/Kkg
Phenanthrene < 100 mg/kg
Anthracene < - 100 mg/kg
Di-n~-butyl Phthalate < 100 ng/kg
Fluoranthene < 100 ng/kg
Pyrene < 100 rng/kg
Butylbenzyl Phthalate < 1a¢ ng/kg
3,3'-Dichlorobenzidine < 200 ng/Kg
Benzo(a)anthracene < i00 ng/kg
Bis(2~Ethylhexyl} Phthalate < 100 ng/kg
Chrysene < 100 mg/kg
Di-n-octyl Phthalate < 100 g/ Xg

1GOo ng/Ka

Benzo(b) fluoranthense
Benzo (k) flucoranthene - 1T0
Benzo(a)pyrene <L 10
Indeno(1,2,3-cd)pyren=
Dibenz(a,h)anthracen= v: ~g/ =g
Benzo(g,h,i)pervlene < s 4

O
i}
K
Q

LR 3
QG
[N e]

SIS I I

o]

~

b

{2

4
()
()
]
Q
~
=
Q

sy s

Surrogate Recoveries

Nitrobenzene-dg L0

2-Filuorobiphenyi il -1
Terphenyl-d,, 127 FE-ll1
Phenol-dg 37 3I-12L
2-Fluoropheno: 132 II=li
2,%,6=-Tribromcohency . 3 -

)
I

[

)

i

. — - -] - -y . P Y AN -
< = CO‘pO‘Jl".\.. noOT JSeTeCTell AT LY A e s T s e T



Semivolatile Orzanic _cmpounds - EPA Method 8270
Client: Soil Tech
Client Sample ID: Na
VISTA Sample ID: 9353¢5-511nx Sanple Iype: So:il
Date Sampled : NA Date Received: MNA
Date Extracted: 02/11/%: Date Analyzed: C2/712/3:z

Reporting

Analyte Result Limit Units
Phenol < 330 ug/kg
Bis(2-Chloroethyl) Ether < 330 ug/kg
2-Chlorophenol < 330 ug/kg
1,3-Dichlorobenzene < 330 ug/kg
1,4-Dichlorobenzene < 330 ug/kg
Benzyl Alcohol < 660 ug/kg
1,2-Dichlorobenzene < 330 ug/kg
2-Methylphenol < 330 ug/kg
Bis(2-Chloroisopropyl) Ether < 330 ug/kg
4-Methylphenol < 330 ug/kg
N-Nitroso-di-n-propylarine < 330 ug/xg
Hexachloroethanse < 330 ug/xg
Nitrobenzene < 330 ug/ Ky
Isophorone o 330 ug/kg
2-Nitrophenol = 330 ug/kg
2,4-Dimethylphenol o 3306 ug/kg
Benzoic Acid < 1,700 ug/kg
Bis(2-Chloroethoxy)methane < 330 ug/ kg
2,4~-Dichlorophenol < 328 ug/ kg
1,2,4-Trichlorobenzene 330 ug /Ko
Naphthalene 230 ug/kg
4-Chloroaniline 2580 ug /g
Hexachloroputadiene 330 ug;/ kg
4~Chloro-3-methylphenci < 560 ug/kg
2-Methylnaphthalene 230 ug/xg
Hexachlorocyclopentadisrz < 2348 ug/rG
2,4,6-Trichlorophenc: < 220 ug/ Kqg
2,4,5-Trichlorophenzl - 336 ug /g
2-Chloronaphthaiene I2C 29T
2-Nitroaniiine L, Tan ug SRy
Dimethyl Phthalzte 3¢ U R
Acenaphthylene N 233 e A
3-Nitroaniiine = L, TG00 UG, R
Acenaphthen=a 33 ug,
2,+-Dinitrophenc. < PPN R Uy
i-Nitrophencl < PR Ha s
Dibenzofuran .. S T
WL = Notu hsppilcarkle
« = Compcuni not dotectaed oo Sooo e llEnaed ranIrTic



Semivolatile Organic Compounds - EPA Method 8270

Cmm ey A
nLirnaea.

VISTA Sample ID: 5$353805-Blanx

Analyte

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethyl Phthalate
4~Chlorophenyl Phenyl Ether
Fluorene

4~Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4~Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Di-n-butyl Phthalate
Fluoranthene

Pyrene

Butylbenzyl Phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Bis(2-Ethylhexyl) Phthalate
Chrysene

Di~-n-octyl Phthalate
Benzo(b) fluoranthene

Benzo (k) fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz{a,h)anthracene
Benzo(g,h,i)perylene

surrogate Recoveries

Nitrobenzene-d;
2-Fluoropipheny.
Terphenyl-d,,
Phenol-~d,
2-Fluorcphenol

Z,%,5-Tribronophercl

el
©
n
fo)
et
t

A

NADDANANNANNNAANANNAANAAANAAARAMNRARARA

P

AR SRS

=4
den by

W
V) s

Reporting
Linit Units
330 ug/ka
330 ug/kg
330 ug/Kg
330 ug/kg
330 ug/kg
1,700 ug/kKg
1,700 ug/kg
330 ug/kg
330 ug/Kag
330 ug/kg
1,700 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ua/rKg
330 ug,/rg
560 ug/ka
330 ug/rg
3390 ug/ g
330 ug/kg
330 ug/ka
330 ug/kg
336 ug/Kg
330 ug/ Ko
330 ug/xg
230 ug/ kg
3¢ ug /g
OC Linmi
1i-%2
=T~
-l3Tex reporTinu L

it
n



Quality Assurance
Semivolatile Organics ~ EPA Method 8279
Matrix Spike Recovery and Precision

Client: Solil Tech
Client Sample ID: NA
VISTA Sample ID: 935805-BLSP Sample Type: waste
Date Sampled : NA Date Received: NA&
Date Extracted: 02/03/93 Date Analyzed: 02/13,/953
Spike Sanple MS QC
Added Conc. conc. MS Limits
Compound {(ug/kg) (ug/kg) (ug/kg) % Rec % _Rec
Phenol 400 ND 385 96 26-90 "
2~-Chlorophenol 400 ND 385 96 25-102
1,4-Dichlorobenzene 2CQ ND 111 56 28-104
Di-n-propylnitrosamine 200 ND 202 101 41-126
1,2,4-Trichlorobenzene 200 ND 177 89 33~-107
4~Chloro~3-methylphenol 400 ND 343 86 26-10CC
Acenaphthene 200 ND 177 89 31-137
4~Nitrophenol 300 ND 328 32 11-114
2,4-Dinitrotoluene 200 %D 152 31 28-2%
Pentachlorophenol 100 un 381 55 Tm-1pa
Pyrene RN RS 045 22 33-1
Spins MSD ole
rdded Conc. ¥SD Limizs
Compound (ug./rxg) {va/xg: 3 Rec RPED PR % =
Phenol + 00 ITE g 2 3 23-
2-Chlorophenol 150 TS 25 z 59 25~
1,4-Dichlorobenzene 200 112 4 0 27 -l
Di-n-propylnitrosanine 2C0 27 100 : I3 sl-iz
1,2,5-Trichlorobenzene 220 Pl %3 P 23 BEE D
s=-Chioro-3-methylphencl Sy s 2- : 3z TE-
Ascenaphthene 220 o Pk 3 bR BB
s=Yitrophenol 1006 I%7 2= 7 50 Ti-
2,+-Dinitrotoluene 2490 177 29 = a7 R
Pentzachlcrophenol LA 37 oo > . S
Pyrane BAR - L N RS R
& = Not apoplicaple
No ifoRe Dé:ec:ed
oK Matrix Spilke
NSO “atrix Splke Dupllcats
220 Telative Percent Diffsrernc:

e



Quality Assurance
Semivolatile Organics - EPA Method 8270
Matrix Spike Recovery and Precision

Client: Soil Tech

Client Sample ID: 18.7-46532-35-S2L
VISTA Sample ID: 935805-004 Sample Type: Soil
Date Sampled : 01/28/53 Date Received: 01,;,2%/33
Date Extracted: 02/11/93 Date Analyzed: 027/13/%:
Spike Sample Ms QC
Added conc. Conc. MS Limits
Compound (ug/kqg) (ug/kg) (ug/kg) % Rec % Rec
Phenol 3330 ND 1950 59 20-96
2-Chlorophenol 3330 ND 1800 54 24-~99
1,4~Dichlorobenzene 1670 ND 491 29 28-95
Di-n-propylnitrosamine 1670 ND 1300 78 22-~112
1,2,4-Trichlorobenzene 1670 ND 1120 67 23-115
4-Chloro-3-methylphenol 3330 ND 2030 61 21-117
Acenaphthene 1670 ND 1450 87 22-144
4-Nitrophenol 3330 ND 0 C 10-12%
2,4-Dinitrotoluene 1670 ND 11560 5% i0-~127
Pentachlorophenol 3330 ND 174 5 1o~120
Pyrene 1670 ND liee IO o=l
Spike MSD e
Added conc. MSD limits
Conmpound (ug/kg) (ug/kg}) % Rec PEZ2D RPD I 2=
Phenol 3330 2030 61 2 <l 22-
2-Chloropherncl 3330 1840 5% z P RV
1,4-Dichlorobenzens - 1670 519 31 7 T 2%~
Di-n-propylnitrosanin2 1670 1080 62 13 . Ii-
1,2,4-Trichlorobenzens - 1670 1070 64 z S Tl-
4-Chloro-3-nethylphenc’ 3330 2079 32 2 LS Ti-
Acenaphthene 1670 1460 37 c 23 iz
4-Nitrophenol 3330 203 5 233 b R
2,4+-Dinitrotoluen=s 1570 1210 72 - zz2 1o~
Pentachlorophenscl 3330 533 18 13E 2T -
Pyrene 1570 121 T2 3 Z -
ND = Not Detected
MS = Matriw Splike
MSD = Matrix Spike Cupliicate
RPED = Relative FParcant Dlffsrance




Quality Assurance
Semivolatile Organics - EPA Method 8270
Laboratory Contrsl Sample

AT o 4N P
lisnt: So1. Tech

VISTA Sample ID: 935805-LCS
Date Extracted: 02/11/S3 Date Analyzed: 02/13/93

True Sample QC
value Result Limits
Compound (ua/kg) ‘ug/kqg) $ Rec %3 Rec
Phenol 3330 2430 73 5-112
2-Chlorophenol 3330 2370 71 23-134
1,4-Dichlorobenzene 1670 634 33 20~124
Di-n-propylnitrosamine 1670 1400 84 D-230
1,2,4-Trichlorobenzene 1670 127C 7€ 44-142
4-Chloro-3-methylphenol 333G 2450 74 22-1+7
Acenaphthene 1670 1240 74 47-14%
4-Nitrophenol 3330 3070 92 D-132
2,4-Dinitrotoluene 1670 1390 83 39-13¢
Pentachlorophenol 323 3200 96 1i-17%
1570 330 92 o=l lT

Pyrene

rJ
0
il
0
(t
(L
L



Jii and Grease
Gravinmetric - Modified EPA Mezhod 9¢70

Client: Soil Tech

Client Sample ID: Ha

VISTA Sample ID: 935805-Blanx Sample Type: Soil
Date Sampled : NA Date Received: KA
Date Analyzed: 02/08/93

Reporting
Analyte Result Limit Unics
0il and Grease < S0 ng/kg
Wi = Not A&pplilicable
he w2d regorTilnT oL

4
< = Compound not detected 2t z-r 3bovs the 1is



Cuality Assurance
0il and Grease - Modified EPA Method 3070
Matrix Spike Recovery and Precision

Client: Soill Tech

Client Sample ID: NA

VISTA Sample ID: 935805-BLS? Sample Type: Soil
Date Sampled : NA Date Received: Na
Date Analyzed: 02/08/93

Spike Sanple MS gc
Added Conc. Conc. Ms Limits
Compound (mg/kgq) (mg/kg) (mg/kg) % Rec % Rec
0il arnd Grease (Motor 01il) 503 ND 540 107 35-141
Spike MSD 28
Added Conc. MSD _imlcs
Compound ina/kg) (ma/kxg) % Rec RPD EPD 3 Fe
0il and Grease (Motor 0Oil; 3527 24D 87 21 ‘ -

NX = Not Appllcable

NO = Not Dezected

MS = Matrix Spike

MsD Matrix Spike Duplizact:

RS = Relative Percent Differ.n.:-
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Tanony Nt

Mr. Roger Nielson

Soil Tech

6300 South Syracuse

#300

Englewood. Colorado 80111

Dear Mr. Nielson:

hves apes 3y eae e el - S in-
Toanvses Oloaree samnies, recened oo

\\\\\\\

naten orerzancchlonine nesticides PCBs and
Iy N ;.-

semivolatite organic compounds. Pleise feel free 1o 2l vou have anv guesiions

regarding these analvses.

Sincerely. / - Reviewed b

—

—_ "‘/ =
gt/ ke e

/ .
Robert J. Keck Gan Tord
Laboratary Direcior iy Assuranoe Hireones

RIK. GT:dzb

Enclosures

VISTA Prowect = 25704
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Sample Description

Laboratory [D Client ID Type Drte Received
925714-001 Hazen NO $6332- Sorl, Waste 12:.28/92

925714-002 Hazen NO 46532-3 Soil Waste 122892
925714-003 Hazen NO 46532-2 Soil/'Waste 12/28/92
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Results and Discussion

VISTA Project # 925714

Three samples were received on December 28, 19920 for the determination
of organochlorine pesticides PCB’s and semivolatile organic compounds. The samples

were analyzed according to the protocols described in USEPA SW-846, Test Methods
for Evaluating Solid Waste, 3rd Ed., Methods S080 and §270.

The samples were reanalvzed for PCB's on January 7. 1993. after an acid cleanup
procedure, in order to remove matrix interterences. Only AR1234 could be positively

identified, due to the remaining interferences



Crsanoch esticides/PCB's
cd 8089
Client: Soil Tech
Client Sample ID: Hazen XN
VISTA Sample ID: 925714-0 Sampie Tyvpe: Wwaste
Date Sampled 12/28/62 Date Received: 12/23/92
Date Extracted: 01/04/93 Mate Analyzed: 01/04/92
Feporting
Analyvte Result Linit Units
Aldrin < 0.40 ng/kg
alpha-BHC < 0.30 mg/kg
beta-BHC < 0.60 ng/kg
delta-BHC < 0.90 ng/kg
gamma-BHC (Lindane) < 0.40 ng/kg
Chlordane < 1.4 ng/kg
4,4'-DDD 1.9 1.1 mg/kg
4,4'-DDE < 3.40 ng/kg
4,4'-DDT 2.2 1.2 ng/kg
Dieldrin < .20 mg/kg
Endosulfan I 2.2 1o ~g/kg
Endosulfan II 5.53 0.5 ~g/kg
Endosulfan Sulfate < 3.3 ~g/Kg
Endrin - .50 ng/kg
Endrin Aldehyde < 2.3 ng/ka
Endrin Ketone < 2.28 ng/kg
HCCPD 2 C.30 ng/kg
Heptachlor < 5.30 ng/kg
Heptachlor Epoxide : .z ng/Ka
Isodrin .E T30 oG/ k3
Methoxychlor o L3 ng/kg
Toxaphene < 2= ~g/kg
PCB-~1016 g 2 ng/kg
PCB~1221 -~ 23 ~g/kg
PCB-1232 < e g/kg
PCB-1242 < £.2 ~a/rg
PCB8~-1248 < 2.5 na/kg
PCB~-1254 32 Tz pite B et
PCB-1260C - L2 R
Surrogate Reccvseriss - LT
Cirutyl Chlorendacs IEZ, o L=



EPA-CLP Tar"eu ompou LisT
Serivolatile Organic Cowpounds - EPA Method 8270
Client: Solill Tech
Client Sample ID: Hazen NO $8532-L
WISTA Sanmple ID: 925714-00:% Sarple Twvpe: Soil
Date Sampled : 12/28/92 Date Received: 12/22,52
Date Extracted: 12/30/92 Date Analyzed: £1/05,872
Reportin

Analyte Result Limit Cnits
Phenol < 33
Bis(2-Chloroethyl) Ether < 33
2-Chlorophenol < 33
1,3-Dichlorobenzene < 2
1,4-Dichlorobenzene < 33
Benzyl Alcohol < 66
1,2-Dichlorobenzene < 33
2-Methylphenol < 23
Bis(2-Chloroisopropyl) Ether < 33
4-Methylphenol < o2
N-Nitroso-di-n-propylamine S 23z
Hexachloroethane < )
Nitrobenzene < P
Isophorone zZ
2-Nitrophenol 33
2,4-Dimethylphenol 33
Benzoic Acid - bl
Bis(2-Chloroethoxy)methans . 32

-Dichlorophenol : Iz
1,2,4-Trichlorobenzene Sl
Naphthalerne B 3z
+-Chloroaniline ~ 3
Hexachlorobutadiene 33
$-Chloro-3-methylphenol < <
2-Methylnaphthalene az c3
Hexachlorocyclopentadizsna < oz
2,4,6-Trichlcrophenol - Tz
2,4,5-Trichlorophenc.l b
2-C Hloro chthalene oo
Z-Nitroaniline . T i
Dimethyl Phthalat s tt e P
Lcenaphthylene o e S
I-Nitroanlline - — o
AT2naphthena B g
Z,+=-Dinltrcpnhenol N -
i-Litrophenc: e S
J.konzoiuran Ty



IPA-CL? Target Compound List
Senmivolatile Orjanic Compounds - EPA Method 8279
VISTA Sanmple ID: 925713-001
Reporting
Analvte Result Limit tnits
2,4-Dinitrotoluene < 32 ng/kg
2,6~-Dinitrotoluene < 33 mg/kg
Diethyl Phthalate (8.3)% 33 mg/kg
4-Chlorophenyl Phenvl Ether < 33 mg/kg
Fluorene < 33 mg/kg
4-Nitroaniline < 170 mg/kg
4,6-Dinitro-2~methylphenol < 170 ng/kg
N-Nitrosodiphenylamine < 33 rg/kg
4-Bromophenyl Phenyl Ether < 33 ng/kg
Hexachlorobenzene < 33 mg/kg
Pentachlorophenol < 170 ng/kg
Phenanthrene < 33 ng/kg
Anthracene < 33 ng/Kg
Di-n~butyl Phthalate e 33. ng/¥g
Fluoranthene < 33 ra/kg
Pyrene < 33 ng/ra
Butylbenzyl Phthalate & 32 ng/kg
3,2'-Dichlorobenzidine < 56 ng/kg
Benzo(a)anthracene < 33 ng/rg
Bis(2-Ethylhexyl) Phthalate 210 33 mg/kag
Chrysene < 33 ~g/kg
Di-n-octyl Phthalate < 33 ng/kg
Benzo(b) fluoranthen= < 32 ng/¥g
Benzo(k) fluoranthsane < 32 g/ kg
Benzo(a)pyrene “ 32 ag/kg
Indeno(1l,2,3-cd)pyrens < 33 mg/kg
Dikenz(a,hjanthracen=z < 32 ng/rRg
Benzo(g,h,1)perylers < 23 3/ XS
Surrogate Regoverlas e Limi=s
liltrobenzene-dg z SE=2l
2-Fluorobiphenyl z I7-%¢
Terphenyl-d,, z A SR
Phenol-dg 2 Ie-ll
2-Fluorophensl Z LE=T
2,%,5=-Tribromcphan: Lo=
* Terected DelCw ronIrYTIinI LIiTLT; 3T iTATIOn DYy De nrell
5 = Diluted 2uc
< = Compound n~= deTotIior 1T Cor nbcvs Tha listed raporting



Organochlcrine Pesticides/PCB's
athcd & 0

Client: 50il Tech
Clilient Sample ID: Hazen 5O +223I-C
VISTA Sample ID: 925714-002 sanple Type: Waste
Date Sampled : 12/28/92 Date Received: 12/23,/%2
Date Extracted: 01/04/93 Dat=2 Analyzed: 01/04/93
Reporting
Analvyte Rasult Limit Units
Aldrin < 0.40 mg/kg
alpha-BHC C.74 0.30 ng/kg
beta-~BHC < 0.60 ng/kg
delta-BHC < 0.90 mg/kg
gamma~BHC (Lindane) < 0.40 mg/kg
Chlordane < 1.3 mg/kg
4,4'-DDD 2.4 1.1 mg/kg
4,4'~DDE < 0.40 ng/kg
4,4'-DDT 1.5 1.2 mg/kg
Dieldrin R 5.20 ng/kg
Endosulfan I 2.z .4 ng/kg
Endosulfan II < Q.40 ng/kg
Endosulfan Suifate 5.8 ng/RG
Endrin 0.62 ng/ke
Endrin Aldehyde 2.3 ng/ka
Endrin Ketone 0.32 ng,/ Xg
HCCPD 0.30 ng/Kg
Heptachlor Lo .37 ng/¥g
Heptachlor Epoxide - .2 ng/ ke
Isodrin L 5,37 NG /K¢
Methoxychlor 13 ng/kg
Toxaphene 24 mng/ ka
PCB3-1016 2C ng/ K3
PC3-1221 zZ g/ kg
PCB-1232 12 =g/ kg
PCB-1242 6.5 g/ kg
PC3-1248 5.3 ‘mg/kg
PCBE-1254 5. =g, ¥®
PC3-1260G i,z =gk
Jurregate Tscoveries -
Dlrusyl Chlorendate (2207 B co-
********* notT detectaid 2T : Tne LI3TEen TerIrtios



EPA-CLP Ta:;e: Cozpcund List
Semivolatile Organic Cozpounds - ZIPA Methoed 8270

Client: Soill Tech

Client Sample ID: Hazen NO 1553Z-3

VISTA Sample ID: 925714-002 Sample Iype Soil

Date Sampled 12/28/92 Date Recelv ea 12/28/352
Date Extracted: 12/30/92 Date Analyz J01/065/53

Reporting
Analyte Result Limit Units
Phenol 36 17 mg/kg
Bis(2-Chloroethyl) Ether < 17 ng/kg
2-Chlorophenol < 17 mng/kg
1,3-Dichlorobenzene < 17 mg/kg
1,4-Dichlorobenzene < 17 ng/kg
Benzyl Alcohol < 33 mg/kg
1,2-Dichlorobenzene (4.4)%* 17 ng/kg
2-Methylphenol 9.5 17 ng/kg
Bis(2-Chloroisopropyl) Ether < 17 mg/kg
4-Methylphenol 24 17 ng/kg
N-Nitroso-di~-n-propylanine < 17 rg/kg
Hexachloroethane < 17 ng/kg
Nitrobenzene < 17 og/kyg
Isophorone €5 i7 ng/kg
2-Nitrophenol < 17 ng/kg
2,4~Dimethylphenol < 17 ng/kg
Benzoic Acid < 85 mg/kg
BlS(Z Chloroethoxy)methane < 17 ng/kg
2,4-Dichlorophenol < 17 G/ KG
1,2,4-Trichlorobenzene : 17 =g/rg
Naphthalene 52 17 ng,/ rg
4-Chlorocaniline “ 32 mg/y
Hexachlorobutadiene < 17 ng/kg
4-Chloro-3-methylphernc: - 32 g/ kg
-Methylnaphthalene 2% 17 g/ ry
Hexachlorocyclopenta:ie:a < 7 ng/xXg
2,4,6-Trichlorophenc! < T jule e
4,5-Trichlorophenol < P ol 8 Kot
2-Chloronaphthalene “ 17 ng/ny
2-Nitroaniline “ iz 3G,/ %G
Dinmethyl Phthalata z.Tw T pute SR
Acenaphthylens= : 7 TG/ 73
J-litroaniline - =z e e
Accnaorbhoﬁa : T pote P e
2 ~Dinitroghenc. < 2z jecte Wi iG]
‘Ltyoyneno : =3 hte ko]

Dibenzoturan 7 fele i et
* Detected pelow ragorTini LimiT; guantltaTtioon may L2 unrellianl:s
< = Conmpecund nst detected 2T cor 2ksve the Listed reporoing mis



EPA-CLP Tarset Ccnpound
Senmivolatile Orsanic Ccaopounds -

it bl a i Ts)
i,

VISTA Sample ID: 822714-0C2

rReporting
Analvte Result Lircitc Unics
2,4-Dinitrotoluene < 17 ng/ kg
2,6-Dinitrotoluene < 17 ng/kg
Diethyl Phthalate < 17 mg/Kg
4~-Chlorophenyl Phenyl Ether < 17 mg/kg
Fluorene < 17 ng/kg
4-Nitroaniline . < 85 mg/kg
4,6-Dinitro-2-methylphenol < 85 mg/kg
N-Nitrosodiphenylamine < 17 ng/kg
4-Bromophenyl Phenyl Ether < 17 ng/kg
Hexachlorobenzene < 17 ng/kg
Pentachlorophenol < 38 =g/kg
Phenanthrene < i7 ng/kg
Anthracene < 17 ng/kg
Di-n-butyl Phthalace 54 17 ng/Ka
Fluoranthene < 17 ng/ ko
Pyrene < 7 e o
Butylbenzyl Phthalatz i3 17 ng/rg
3,3'-Dichlorobenzidin= < 32 G/ g
Benzo(a)anthracene 17 ng/rg
Bis(2-Ethylhexyl) Phthalare 150 17 ng/xc
Chrysene < paw ng/rg
Di-n-octyl Phthalate < 7 na/kg
Benzo(b) fluorantherne < he ng/ kg
Benzo(k) fluoranthene < . g/ kc
Benzo(a)pyvrene < b g/ kg
Indeno(l,2,3-cd)pyrene < 17 g/ K«
Dibenz{a,h)anthracensa 17 na/kg
Benzo(g,h, i)perylene R 17 ng/ka
Surrogate Recoveries oo limius
Nitropenzene-d; z -
2-Fluorobipheny; i 2 LTz
Terphenyl-4,, : ST~
Phenol-d; : TA-
Z2-Yluorovhenrcl - R
2,4,5e-Tribronopnenc. - B
I Silluzed Zuc



Organochlorine Festicides/PCB's
EPA Methol 8080

Client: Soil Tech

Client Sample ID: Hazen XNC 46332-2
VISTA Sample ID: 925714-0C03 Sample Type: Waste
Date Sampled : 12/28/92 Date Peceived: 12/25,52
Date Extracted: 01/04/S3 Date Analyzed: 0i/C%,/53
Reporting
Analyte Result Limit Cnits
Aldrin 0.81 0.40 ng/kg
alpha-BHC < 0.30 mg/kg
beta-BHC < 0.60 ng/kg
delta-BHC < 0.90 mg/kg
gamma-BHC (Lindane) < 0.40 mg/kg
Chlordane < 1.4 ng/kg
4,4'-DDD < 1.1 ng/kg
4,4'-DDE < 0.40 ng/kg
4,4'-DDT 3.2 1.2 ng/kg
Dieldrin e C.20 g /Ky
Endosulfan I 22 1.4 ng/ka
Endosulfan II D.46 0.4C g/ Kg
Endosulfan Sulfate - 5.6 Tg/KG
Endrin < 0.60C mg/Kg
Endrin Aldehyde S 2.2 ng/Rg
Endrin Ketone < 0.30 ng/KG
HCCPD < 0.30 ng/kg
Heptachlor Z.51 0.30 ~g/kg
Heptachlor Epoxide < 3.3 g/ kg
Isodrin 2.3 .30 ng/¥g
Methoxychlor < 13 mg/Rg
Toxaphene 24 g/ ra
PCB-1016 < 20 g/ Kg
PCB-1221 - 20 e Pl ol
PCB-1232 < 3 nGing
PCB-1242 < 5.5 heto il Set
PCB-1248 o 2.3 heeto S o
PCB-1254 T 0.2 riofEl el
PCB-1260 - 5.2 TRy
3urrogate Fecoveries Lo limes
Diputyl Chlorendate D2 : -2
< = Compound not Zdstected T Ir :pte The Llsted rarorTins T



EPA-CLP Target

con
Semivolatile Organic Compcun

Client: Soil Tech
Client Sample ID: Hazen NO 46332-C
VISTA Sample ID: 925714-003

pe
ds

ound List

- EPA Method 8270

Sanple Tyve:

Date Sampled : 12/23/92 Date Received: 12/28/%2
Date Extracted: 12/30/932 Date Analyzed: 01/05/53
Reporting
Analvyte Result Limit Unit-
Phenol 150 33 mg/kg
Bis(2-Chloroethyl) Ether < 33 mg/kg
2-Chlorophenol < 33 mg/kg
1,3-Dichlorobenzene < 33 mg/kg
1,4-Dichlorobenzene < 33 ng/kg
Benzyl Alcohol l 66 ng/kg
1,2-Dichlorobenzene < 33 ng/kg
2-Methylphenol £10) * 33 ng/kg
Bis(2-Chloroisopropyl) Ethe < 33 mg/xg
-Methylphenol Zi)* 33 ng/ra
N-Nitroso-di-n-propylanins < 33 ng/ kg
Hexachloroethane < 23 ng,/ xa
t'itrobenzene - 3 ng/ g
Isophorone Lo 32 ng, R
-Nitrophenol N 23 ng/ sy
2,4-Dimethylphenol 1) 33 ng;ag
Benzoic Acid < 170 ng/xg
Bis(2-Chloroethoxy)rmethansa ' 23 ng/¥g
2,4-Dichlorophenol 33 *q[k:
1,2,4~Trichlorobenrzen= : 23 peele SRR
Naphthalene s 33 Tg,“g
4-Chloroaniline 56 P
Hexachlorobutadiene LT 32 g
+-Chloro-3-methylphenc. < 25 "z
Zz-Methylnapnthalene 5 33 g
he\achlo*oc”clooertac‘ene : 33 G
2,4,6-Trichlorophenc. < zz e
2,4,3 -Trichlor oaﬁenc; : 23 L
:—vhloronapﬁt"a ..... < cz
2-Niltroaniiine ~ PRARS]
Cinethyl Phthalazs ok 22
Acenaphthylene 33
s-Nitroaniiine R
Lz2naphthers 32
2,5-Dinitroghenc!. NN
i=Nitrophenol LT
Dipenzofuran e’
~ Tetected relow reIriing Linmics dantitatioan may |l LT
- = Compound rot detectai 2t or atctve the listed reportin:




EPA-CLP Target Compound List

Semivolatile Organlc Compounds - EPA Method 3270

VISTA Sample ID: 9235714-CC:
Reporting

Analyte Resui-~ Limit nits
2,4-Dinitrotoluene < 33 mg/kg
2,6-Dinitrotoluene < 33 mg/kg
Diethyl Phthalate 6.6 33 mg/Kg
4-Chlorophenyl Phenyl Ether < 33 mng/kg
Fluorene < 33 mg/kg
4-Nitroaniline < 170 mg/kg
4,6-Dinitro-2-methylphenol < 170 mg/kg
N-Nitrosodiphenylamine < 33 ng/kg
4-Bromophenyl Phenyl Ether < 33 mg/kg
Hexachlorobenzene < 33 ng/kg
Pentachlorophenol < 170 ng/kg
Phenanthrene (3.3)* 33 mg/Kg
Anthracene < 33 ng/ kg
Di-n-butyl Phthalate 71 33 ng/ke
Fluoranthene < 32 mg/KG
Pyrene “ 23 ng/kg
Butylbenzyl Phthalate 5 oz ng/K
3,3'-Dichlorobenzidine < &5 ag/kyg
Benzo(a)anthracene < 32 ng/kg
Bis(2-Ethylhexyl) Phthalate 219 23 ng/kg
Chrysene < 23 ng/kg
Di-n-octyl Phthalate < 33 ng/ kg
Benzo(b) fluorarthere < 2z ng;/Xg
Benzo (k) fluoranthene < 23 ~g,/¥g
Benzo(a)pyrene Sz *g’ka
Indeno(1,2,3-cd)pyrene < z3 ngikg
Dibenz(a,h)anthracene < oz ~c;kg
Benzo(g,h, 1) perylene < 3z ng/xg
Surroga<te Reccveries 2 Linirts
Nitrobenzene-d; z 12-93
2-Flucrobiphent: z =Rt
Terphenyl-d,, 2 iT-12%
Phenol-d, =z 5132
2~Fluorophenol » =27
2,4,5-Tribremcghencl ” R
* Detected bkelcw reporting Limic; guanoiTaTisn ray £e unraeilabpiz
D = Diluted <Suz.
< = Jompound ncot detected at or akowve tThe iisted racoirvoing LimiT.,



QUALITY ASSURANCE



organcchlorine Pesticiias,; PC3's
EPA Meth:cd BI8C

Client: Soil Tech

Client Sanmple ID: NA

VISTA Sample ID: 92571+-Blanx Sarple Type: Waste

Date Sampled : NA Date Received: NAi

Date Extracted: 01/04/93 Date Analyzed: 01/04/53°C

Reporting

Analyte Result Limit Units
Aldrin < 0.40 ng/kg
alpha-BHC < 0.30 mg/kg
beta~BHC < 0.60 mg/kg
delta~BHC < 0.90 ng/kg
gamma-BHC (Lindane) < 0.40 mg/kg
Chlordane < 1.4 mg/kg
4,4'-DDD < 1.1 ng/kg
4,4'~-DDE < 0.40 ng/kg
4,4'-DDT < 1.2 mg/kg
Dieldrin < 0.20 ng/ kg
Endosulfan I 1.4 ng/ R
Endosulfan II 0.30 ng/ka
Endosulfan Sulfate : 2.5 g/ ks
Endrin < 0.€0 na/ka
Endrin Aldehyde - 2.2 ng/ Ky
Endrin Ketone < 0.30 ng/kg
HCCPD < 0.20 ng/kg
Heptachlor < 0.30 ng/ kg
Heptachlor Epoxide < 2.3 ng/kyg
Isodrin 3020 ag/kg
Methoxychlor i3 ng/kg
Toxaphene 24 ng/kz
PCB-1015 o ng/ka
PCB-1221 Z3 ng/kx
PCB-1232 12 ng/vg
PCB-1242 5.2 ng /KT
PCB-~12438 5.3 ~g/Rg
PCB-1254 : 3.2 g,
PCB~1260 . Lz bovis S
Surrcgate Recoveries PRSP
Dibutvl Chlorendzte (DEC - SN
WA = Not Appiicable

: = Compound not Zdetectad 2t or oaTove The llsted reporTinn



Quality Assurance
Organcchlorine Pesticides - Method 80890
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: NA
VISTA Sample ID: 92571<-BLS?P Sanple Type: Waste
Date Sampled : NA Date Received: Na

Date Extracted: 01/04/93 Cate Analyzed: 01/04 /32

L O]
N

Spike Sanmple MS

Added Conc. Conc. MS Limits
Compound (mg/ka) (mg/kag} (ma/kg) % Rec % Rec
gamma-BHC (Lindane) 0.331 ND 0.293 89 36-122
Heptachlor 0.313 HD 0.273 87 $2-126
Aldrin 0.268 ND 0.236 8§88 39-117
Dieldrin 0.5386 HD 0.515 88 £3-105
Endrin 0.604 ND 0.545 990 35-12%
4,5'-DDT 0.459 ND 0.388 85 22-139

Spixe Mo alo)

rgdad Czornc MSD _imits
Compound (npalval mglria; Pec RPD 2 o2

gamma-BHC (Lindane) 2.331 0.294 29 0 B JE-10
Heptachlor 3.31C S.277 0 39 i 1z $2-1
Aldrin TLzZeE RO RS P s 350
Dieldrin 2.5545 ILI23 =G 2 23 33-1
Endrin 20504 s.Tas S, G e B
4, '=-DDT TLEEs L2727 El 0 = 20 -0
Na = lNot Applicabl=

ND = Not Detected

M3 = Matrix Spirxe

M3ID = Matrix Spike Juplilats

PO = Relative Percant Zifferancz

C



EPA-CLP Target Cci
Seaivolatile Organic Compcu

-~ N ~ ) - P
Client: So0il Tech

Client Sanmple ID: NA

VISTA Sample ID: 925714-Blank

Date Sampled : NA
Date Extracted: 12/30/92

Date Rec
Date Aralvw

Mathod 8270

Analvte

Phenol

Bis(2-Chloroethyl) Ether
2-Chlorophenol
1,3~-Dichlorobenzene
1,4~-Dichlorobenzene
Benzyl Alcohol
1,2~-Dichlorobenzene
2-Methylphenol
Bis(2~Chloroisopropyl) Ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-Chlcroethoxy)methane
2,4-Dichlorophencl
1,2,4-Trichlorobencene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
2=-Chloro=-3-methylphenrc!
2-Methylnapnthalene
Hexachlorocyclopentadiene
2,4,5-Trichlorophenol
2,4,5-Trichlorophencl
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate

,",/\/\/\/\AAAAAAA

F4

AN

A I O IRCTPS Jy BS T U5 BN U SR Y S 0N

A A
VDO DD DD L Oy

AANA

[0 B )

.
(S AN NS B T WO B O B o S O R U N BT U N U S DU R W

PG I SR O RS AN PR TN WA B O IO )
SR

NN S SN

[ T U T PO 0% T O |
[ TSI Sl O S S

B S RN I R

J
[P ]
>

N

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/kg
ng/kg
mg/kg
mg/kg
ng/kg
ng/kg
ng/kg
ng/Kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/ky
ng/RG
g/ kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/ kg
ng/Kg
ng/ kg
ng/kz
ng/ g
g/ Ry
T3/ ng
g/

—r “ZG

gy r



EPA-CLP Tarcet Jlcazpound List
Semivolatile Organic Compounds =~ ZIPA Method 827C
(ConTinusd
ISTA Sample ID: %2Z714-Blark
meporting
Analyte Resul=s Linit tnits
2,4-Dinitrotoluene < 338 ng/ kg
2,6-Dinitrotoluer= < 330 ng/kg
Diethyl Phthalate < 330 ng/kg
4-Chlorophenyl Phenyl Ether < 330 ng/kg
Fluorene < 330 mg/kg
4-Nitroaniline < 1,700 mg/kg
4,6-Dinitro-2-methylphenoil < 1,700 ng/kg
N-Nitrosodiphenylamine < 330 ng/kg
4-Bromophenyl Phenyl Ether < 330 ng/kg
Hexachlorobenzene < 330 ng/kg
Pentachlorophenol < 1,700 ng/kg
Phenanthrene < 330 ng/kg
Anthracene < 320 Tg/Kg
Di-n-butyl Phthalate 328 Tg/Kg
Fluoranthene 232 ng/kg
Pyrene BICRY g/ Ra
Butylbenzyl Phthalace - 232 nlo gl o
3,3'~Dichlorcbenzidine < 550 ng/rg
Benzo(a)anthracene “ 22¢C ng/Kkg
Bis(2-Ethylhexyl) Phthalate (971 = 322 ng/kg
Chrysene < ZZ0 ng/Kg
Di-n-octyl Phthalate ' 332 ng/kg
Benzo(b) fluoranthene SRy ng/rG
Benzo (k) fluoranthene 332 g/ kg
Benzc(a)pvrene 2z hdell 4o
Indeno(l,2,3-cd)pyrane < 238 ~g/rg
Dibenz(a,h)anthracen= 227 TG/ G
Benzo{(qg,h, ijpervlien2 A e o
Surrogats Recovaries JC Linmits
Nitrobenzene-3g S JI-xl
2-Fluorobipren s 2T~-oz
Terghenyl-d,, ’ IT-103%
Fhenol-d; Z5-lil
Z-Tludrcprhensl i
Z,%,5=Tricromcohaencl LLi=l3%
Corgound n2c ie%e:ted‘:: Cr ifsva Tha lisTed raroroiog Lim



Quality Assurance
Semivolatile Organics - EPA Method 8270
Matrix Spike Recovery and Precision

Client: Soil Tech
Client Sample ID: NA
VISTA Sanmple ID: $25
Date Sampled : NA
Date Extracted: 12/30/%2

Tis Soil
NA

01/05/52

-8L3P Sample Type:
Date Received:

Date Analyzed:

Spike Sample MS - QC
Added Conc. Conc. MS Limits
Compound (mag/kg) (mg/kg) (mg/kg) % Rec % Rec
Phenol 3330 ND 3130 94 20-96
2-Chlorophenol 3330 ND 2220 67 24-99
1,4-Dichlorobenzene 167¢C ND 978 59 28-95
Di-n-propylnitrosamine 1670 ND 968 58 22-~112
1,2,4-Trichlorobenzene 1670 ND 811 49 23~-115
4-Chloro-3-methylphenol 3330 ND 1960 59 21~117
Acenaphthene 1670 ND 1240 74 22-142
4-Nitrophenol 3330 ND 2350 71 12~122
2,4~Dinitrotoluene 167G " 1130 68 i-iz7
Pentachlorophenol 2330 uD 22690 68 SR
Pyrene 1573 D 1322 30 Jo=-12
Spike MSD ole
Added conc. MSD Linics
Compound (mg/kg) (mz/ka) %3 Rec RPD RPC % Fe:x
Phenol 2322 2200 XS] 2 D 2C0-=
2-Chlorophenol 3330 2430 73 9 LE Tamul
1,4-Dichlorobenzene 15677 1580 65 10 T 2% -%7F
Di-n-propylnitrosamins= 1673 1030 62 7 22 Zo-ll
1,2,4-Trichlorobenzens 14870 1540 52 23 40 ~3oc
4-Chloro-3-methylphenc. 3232 2230 A7 13 2z 21-71
Acenaphthene 15874 1270 22 10 = 22-13
+~Nitrophenol 3333 2820 7 11 e 10-112
2,4-Dinitrotoluene 1670 1290 77 12 ol 12-1C
Pentachlorophenol 3230 2170 74 2 M PROL I
prrensa 1570 131G E 12 o PN
WD = Mgt Detected
M3 - Matrix Spike
M3Z = Matrix Spirxe Tuslilzaze
RP2 = Ralative Fercent Ti<<aranca



@ '{/AYEN RESEARCH, INC.
4601 Indiana St. - Golden, CO 80403
MEN 1o (303) 279-4501 - Telex 45-860

G
== 25714 CHAIN OF CUSTODY RECORD

| No. Project Nome ’Q "‘c !
ALS 0L D(T-1F o
- a N.p<L
nplers (Signature) Ns B
S e «al (Y
P i AT vl
o e ;r.-.u»— No. of Q. W
No.| Dato | Time IComp| Grab Statlon Location Contaliners R rk
emarks
\,’ J A . R . - DR SEUNY OGNy RN Y S
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’ . _ y: (Signaturo) Date/Time Rec
‘ . | | olved by: (Sign.turg
e e o R SRS P U SRR
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HUFFMAN

LABORATORIES. INC.

CUSTOMER - =:

01510
g(
NATYSIS REPORT
BOB KECK
VISTA LABORATORIES, INC
325 INTERLOCKEN PKWY =200
BROOMFIELD CO 80021
PROJ. # 935754-011-003
SEQUENCE/ 01 02
SAMPLE TD  18.1-46532-2-S1 12.2-46532~2S52H
CARBONATE C---% - - - 0.4%3 - = = - - 9.22 - -
~“ITAL CARBON-~-% - - - 8.93 - - - - - 0,57 - -
GANIC C=--==3% = — = 8.45 = ~ = - - .75 - -

THE SAMPLES ARE NOT HCMOGENEIZU:.

[

=
2. O

4

s

Sl )

J L
[S9]

o

w1 Q3 L

)]

-252C

,,,,,,,,



] HUFFM AL

CUSTOMER 3: LABORATORIES, INC. DATT D17
01510 0.3, 50 4 3,008 Sargz; Srce 1356 "ABs l15993_
L3530 Ingenasireate o g2 (CEQLTT .0, 2650
Fasea 30312780435+ 2an (303278702 RECD C2/D02 752
ANALYSIS REZQORT
30B KECK
VISTA LABORATORIES, INC,.
325 INTERLOCKEN PKWY #200
BROOMFIELD CO 80071
L\ "
SEQUENCE/ ANALYSIS
SAMPLE NUMBER .
CARBONATE C---% TOTAL CARBON-~3 ORGANIC Crww=- 3
01/935805-001~ - ~ ~ - .07- - = = - ~ C.53~ =~ = = = =~ 0.46
02/925805-004~ = - ~ =~ ¢,.06~- - = = ~ = 0.78= = = = = = 0.73
03/935805-005- = = ~ <C.02~ - - =~ = = 6,78 = = = = = 0,78
- - - = = .77 = = = ~ = 0.7%

04/935805-005- ~ - - <0.02-

-

SAMPLE 01 - 18.6-46532-35-52H, SAMPLEZ
1 0-

13,7~46532-35-S2L, SAMPLE 03 -
18.9-46532-45-S2H, SAMPLE 03 - PP

§-S2L

)
Lo |

N\—74E SAMPLES ARE NOT HCMOGENEGLS.



_USTOMER 7:
01021

R. ROSTAD

HAZEN RESEARCH,
4601 INDIANA ST.
GOLDEN CO 80403

SEQUENCE/ 01
SAMPLE ID B34/93

(]

CARBONATE C--=% - -~ - 0.
TOTAL CARBON--% - - -
CRGANIC C----- $ - - -

D MM

o O

HUFFMAN

LABORATORIES, INC.

AN NS RNTKY Yo Sk FETL RS Rt

Jod oy
63T ruzraSresreClzen (08043
Teoeocas TV ITIALL55 . RAX (3032757001,

REPORT

ANALYSIS

INC.

Cz2
-1 B34,/93-2
I- - - - = 5,20 - - - - -
2 - = = = = 3.26 - = = - -
T e = = = - CH = = - = =

Cc3

B34/93-3

. -

L

<oIT,es
116293
1354

32,/03/93



- HUFFMAN

USTOMER s: LABORATORIES. INC. DATE 3,2€/53
01021 Som o AC Ll Senaces Kinge TG IS . TAB=s 1374693
aE2)roaraStrees  Goiaen. L0 80558 P.0. 1730

L 301 2784455« FAN 1303 27370 ! RECD ©3,12/%93

R. ROSTAD

HAZEN RESEARCH, INC.
4601 INDIANA ST.
GOLDEN CC 80403

-
SEQUENCE/ ANALYSIS
SAMPLE NUMBER |
CARBONATE C---% TOTAL CARBON--3 ORGANIC C--—-- § TOT ORG C--¥G,I

01/C226/93=1= = = = = = = = = = = = =~ = = = = « - = S~ & o« - - - 254,
02/€227/93=1- = - - = - - - T T T 4.
03/C228/93-1- = - - = = - - - T TR - 3
04/C229/93~1- = - -~ - =~ ~ - T T T T 5¢.
05/C241/93~1- ~ - - - £.56 = = = = = 4.57 = =~ - - = .01
16/C241/93-2= = = = = <0.02 - - - - - 53.53 - = - ~ = £¢.53

-

SAMPLE C226/93-1 IS CLCUDY ANLC CC

NTAINS PARTICULATES.
SAMPLES C41/93-1 AND C241,/32-2 XRE

NOT HOMOGZINECUS.
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Panje
summary of Sitewide Noii Remediation Levels and Concentrations
American Chemical Services NPL Site
Geriffith, Ind‘ana

Average Concentration img/kg at:
Rem. Level Minimum Maximum On-Site  Still Bot.  Off-Site  Kapica: '

Compound tmo/kgh imagker (mo ke Cont. TrtmtLaz. Comt Pazmes  !eero
Pesticides/PCBs (130 samples) i o
alpha-BHC 0.0047 033 0.323 nd nd - 023 nd B
beta-BHC - 0.0i6 0.3 08 . nd =+ nd 1+ 08 nd
gamma-BHC (Lindane) 0046 v 1+ 1} . pd V11 ! nd .« nd .
Endosulfan 1 0.63 0011 -~ 12 © 0O0MS ' 12  nd . 0042 s
Aldrin . 0002 0013 © 77 ¢ nd  nd . 38 . 0088
Heplachior Epoxide — 0.0033 0013 0013 _ nd_ . nd 0013 nd =
3.4-DDE 0.16 0388 0.83 nd ' nd 0.88 ne
34.DDD 0.12 0.02s 33 : nd nd 33 Tt
4.4-DDT 0.088 0.0s 12 007 - 835 1.7 nd
PCBs Z 0.99 1,433 109 117 234 827
Metals (532 samples) :
Anumony 15 37 152 5.3 2875 1 46.24 T
Banum 2.500 ST 2,400 513 366 1.462 J.31¢
Cadmium o S s L0 072 1473 102 <%
Chromium (V] 100 5 3750 32 195 233 790
Lead S B 17209 (2 232 1067 465
TICs -
Propenv! Benzenes 326 -
Ethyl Methyl Benzenss 4,900 :;'
Diethyl benzenes LI _ o - B
Methyl Propyl Benzenes 2o _ e ,;_: . _:____ __i /
__Dimethvl Ethyl Benizenes 1.3‘);’ o 3 e -
__ Oxveenited Benzenzs S o z
Nivogenated Benzenes T
tialogenated Alkanes L ) B ﬁ: = ‘ A__;._w“__,_ o o
__n-chain Alkanes . To e -
Sranched Alkanss . e . T
__Methvinted Napthatenes 2 o )
Crohe Ketones . o i ]
Non-Uunehic Al i o :l.___ T
This @02 aCiudes Commaunds Tor WIS s L TRINI LS. Lt Ll SO DrrLen

st ACSROD - Tlho
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ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

GSTE s

SN 7O

 LABORATORY REPORT ‘

Project hName: Americ— Chemical Services
Sarple Description: 18.5-36532-35-S1
Sample No.: 41033

Omneentratial Mzthod Detection Cxmtitatiorn
Campand Ford IN Limit (ML) Limit N
Purpeables Sample Blank ke (pb) 0 usks (e

(ppb) (ppb)

Lo hloroe thae < 25,000 < .C T A
. Brareinry <2500 LT R A T

il
1
)

h

Vi hiorike <IPOL <. N T

<. Tiomeinme <27 <.

J

H
J
V

j

Tt A A s e SNy : T
MECORTRIR SO E NS LR <. R

1
!

I}

~ s e
~

L DAY i D

T Acovioniiniie <273 «s L _
TriZlorollorae iy <l - R T

SOl - lomet e AKX ¥ 2t Zou S
S e piteiee M e e X <Ion <l o SN .
Trans—l It s RN < o :
Tt e R < 7 R
iy NNt Yo I B < N " B
- ISRt ealinlel SSS PUIE AU & < R
LU eI s oot e - !
CITIYLI IO T e e S & I o
SRR S ST o 2
- — b L { e it z . ]
: Tty It 1
N R, - t ty
iy RS | el - '
- - — -~ .y 13
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ENVIRONMENTAL
MONITORING AND
~ TECHNOLOGIES, INC.

Project Name: American Chemical Services
Sanple Description: 18.5-36532-35-Si
Sanple No.: 41033

Cancentt rat ian Method Detection Quntitation

Carpound Fourd IN Limit (ML) Limit
Purpeables Sample Rlank _va/kg (pob) _w/ke (prb)
{pob) {pb)
Bramicra < 25,000 <«
. Tetrachiomethare RE NS A Y <57

1 ENNY B

NN

D)
> -

bats

1

- 1 oA

7
'
n
-
hot)
..‘,
0
to
s
N
'
)
19
i
—~

. Chlermernere s
. Erhvibentoe NS < 5 RIS B

e
[

TNy eres T30 S

Y

(% IRV
to
wn -
c+
~
g
v
‘—l
(W
s

33, cls=-ll=drmioroeties <l o 2 A R VR
ML ACelne S 0 8 H S § 5 N

1] »
& on
;o
e
AN
I
-
o
-~ -
’
(R Y )

AT RN RNCCT AR SN UNS & SIEET S LT TN RANG S S
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ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES. INC.

37 .
oo ov £30fF

PR - H T370%
Madison hiscons:in S53703

Project Name: American Chemical Services

Sample Description: 18.5-46532-35-S1
Sample No.: 41033

report [ate:
sample Received:

oty

R

Compound
Base/Neutral Extractables

Concentration
Found In
Sample Blank

(R s~y S o mae? . ettt : -
NeNitresodimethyvlamine <o <
S o 1 . . - I - <
2. Bisf2-chlorocthyethe <= <L
- . . . .
STG YR QToNenlenT <. < -
T % = . -
- .3 . N - - - -
F2NACNIoTOL TN [ =g
[ L - [ -~ < <
Lo N=NItresodi-n-rron
.~ - -
Nitrabeneng
Y.osonhorane = < .5
YAkt - -, \ .
S S-In.Ores v U - < -
- - . RN . .
T 1Ch . CTOanen e - -
. . e ey o7
- e E e
- Lo e
S n &

Method Detection Quantit.’ .-

Limit (MDL)
__ug/k b

\i‘ [
soc
SO0

Lim::

_ug/fiy



ENVIRONMENTAL
MONITORING AND
TECHNOLCGIES, INC.

BORATORY REPORT

“arzyvn Inc.

b.0. Bex $3=8

Project Name: American Chemicai Services

Sample Description: 18.5-46532-35-8§!
Sample No.: 41033

Compound
Base/Neutra! Extractables

. N=Nitrosod:ip

Diphcny)hycra::ﬁf

}

toto o
ot

o P 1 . P

2Y. Hexachlorohenrore
Z&. Phenunthrenc

an At R racan:

~y . -
da. o -
T o
P .
33 -
S
- 4 - ’ .
wofvrene <
Az - .
< .ot -

JoRS RGN S
A T -~ o -
A6, henzofaia: <
- DR TR -
N - -~ BN
- 4 Tl
-. jolat "
« -~ -
= - N - ~
- ORI RIS

' .t
L fowy s -

Concentration
found In

Sample

i-Bromopheny . ouent’ o oner anll

PRRE

Blank

A

]
-
9
s
[ RSN

Method Detection Quan:tit..-
[

C e

Limit (MDL)
_ug/kg (ppb’

M

K



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

ATORY REPORT R

Praject Name: American Chemical
Sample Description: 1S8.5-
Sample No.: 41033

Concentration Method Detection Quantitat >,
Compound Found In Limit (MDL) Limit
Acid Extractables Sample Rlank ug/kg (ppb’ ueske e

Chend: Tral <= -
- B T . ~ ~
S T nIQrOoTnen. <L -
N e et - .-
E P G 93 00 D TN -
N AaTimathy et < :
- _ “ia .
I o J R el -
- - o~ D — _ - Pep—
- - . C | - ~n
A LT - - _ 2 R
T e D dh o letthe! PR
~ - TN - o
- IO Ne ! .
2 [ ol



ENVIRONNMENTAL
MONITORING AND
TECHNOLOGIES, INC.

"o 96T-655%
Sax 708.65T-€TE%

th

Project Name: aAmerican Chemical Services
Sample Description: 18.5-36532—45S!

, Sample No.: 41034

Nt

LABORATORY REPORT __

L, Aam s

.;:.AL)\,A'-( [BEE: PP Y- ]

Sample Received: Z/3/G5

Concentration
Faumd IN
Sample

{ppb)
£.330.00

Campound

Pureeables Blank

Lo Chiloraee thar

A . i ey .
Z. Brammethoe NIE2A SA 3 & <
LRI S S I ey -
S LI niorIowe <ol Ry
<. Thicmettaye SRS} 5 <
SO0 mylorceethany AR
- AIrCIEin R
L ATTVIORitrlie < 60,00 :
agi TR e .} - Py ~ -
sichlorafiworaethore <A (X :
<L imadhiiorort e SURVEY 2
=ionoret hae L <
. - . ~
R GACIeCE IR S FeelToian T3S SO it p
-'- s ~ -r.:" 3 ll’ -
Al Chille Tl IR S
B ST e, T :
T ORI o
Torilll BETUR N o
- B A A L T VT :
AT Do d SF VL R
27 ESE A
~ 1t
4 N l
- - - I \ 1

tb)

Methnd Detection
Limit (ML)
_uz/ke (ppb)

20.000

63,00

5000

........

L0000
ORI N
L) -’.[J
Iy :J'I
v, _:l‘l
AL
ot
1 [
L
R T A |
LT O |
Lt
2 it
) [
N 1t

[
i HEl

Qumiito g
[Limit
_wesg (et

t it
1 I
H 13
1 i
1 H
- I
1 1
i [ 3]
R 1
K]
1 11
1 [
'
'



ENVIRONMENTAL
MONITORING AND
TECHNOLOGI/ES, INC.

[ ABORATORY REPORT

o=

T o . e e e N e
srsosin S0 reort Late:
Sample Feceived: 2/3795

Project Name: American Chemical Services
Sample Descriptian: 18.8—36532—5-S1
Sample No.: 41034

s

Method Detection
Limit (ML)

/e (ppb)

220,000

Oocentrat ian
Faxrd IN
Saple Blak
{ppb)  (mb)

2. Rraviors SOULERE 1 <«

o, Terruhloneeihine RNSES SN 2 B <7 50.00¢
2T L il =Termachiomoe tnye <L 2000 RN S

BRI =AY RN | U 20,00
IR IRGIR § TEowita 32 Ty Yt 2 SRR ¢
AL Rl MREFR Y o L0
S0 Nvjemes QYRR <L SR E
Sl Stamaye ASSEN b < 230000

Vool ADe TNy ST Y T ETCRE S A

MNLOACetTe REANE D IR 2 ISR

RSN SR R S 0.0
S NIE SRR 2 0%

R T Loon

Quantitat .

Limit
_un/ke (s

% D |

Sl

o/



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

TORY REPORT L

warsyn nc
P.C. Bax =
Madison Wi
vceived: 10
Project Name: American Chemical Services

Sample Description: 18.8-46532~45-S1 Liquid Phase

Sample No.: 41034

o~

Concentration Method Detection Quanti:.:-
Compound Found In Limit (MDL) Limi
Base/Neutral Extractables Sample Blank ug/L (ppb) u /i

fppltt {ppb!

1. N=Nitrosodimelnn Aoy <700 <C.” A
2. Bis{2-chloroethy, "=in <ILO <. =® N
3. 1.3-Dichlcrorenrerny S <TL e S

<. l.e=Dichlorozenser. <s <Ll <
s, Z=Dichlorchermor X <

Lo BiviZechynrois o e Ll <Ll .
T, Hexachl'oreoeithanes < S -

€. N=Nitresodi-n-rrory . oo <A O N

G. Nitrobenzene atEer <Lt

0L Isoghorone ST <« L
1. BistI-chicorov sy roniues A <L L0
T2 Lz a=Trichnior e R RO 2
V3. Napnhthalero e =

<. Hexschiorobes ot R 7 :
N SRIoTao T < -



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

e AR alP

[LABORATORY REPORT

« -— 4"‘.
: LAy, SaSX
Vadienn Wiscons SATOT
GIGL SO PR Os ) b Dot - . _

Projeci Name: American Chwenical Services
Sample Descriptior: 18.8-36332-45-S1 Liguicd Phase
Sample No.: 4103533

T

Concentration Method Detecton Quan: i .- -
Compound Found In ‘Limit (MDL .
Base/Neutral! Extractables sampie Blank _—ug/l {pph' I

.

je3ole b T b
-z N AT e s Sentm, e e e .3 - o
IX N=NItrosodivhunviarin: S <t

o, Diphenvihydral

2-Hromopheny. phuenv oonter EST <

~ -
b - oo
T IRV Y
TR Rl YT 2
- - [ POREFE Sep e -
R wry e - - PR -
- < v = -
- .
NI [aae) . Ty
~ o ~ - )
i) . <
- FEaNE)
)
-
1, ~. ‘e,



ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

QI Neres ALcs - [
oron Grow Tyl 300
A

- TN

o o~ e caoc

e - Il Pl

MadlROn. WMisconsan SATCR

Project Name: American Chemical Services

Sample Description:

Sample No.: 41034

18.8-46532~35~S1 Liquid phase

FEOT T
Sample Received:

(e
e
PRT-SO A ;-

provn

Concentration

Compound Found In
-Acid Extractables Sampie Blank

Method Detection
Limit (MDL)
ve/l. (ppb)

- - ’ LERY - &
Pheno. <SR <CLa
o . A .-
2. I-Thiorophenad <G <L
- .
2. L= TOpPNENS :
. i -
<. 2.<=Dimethyviphs N
,,,,, -~
(—-— - -
- .- .-
'~ <
- Tiphent b
{ 2 - - . E
N Toaren - ~ - -~ -
. L - e " P
- —— -~ . -
, S 2
-

.

-~

Quantitation
Limit
Sug/l (pple



ENVIRONMENTAL
MONITORING AND

i I TECHNOLOGIES. INC.

- BORATORY REPORT

Froject Name: American Chemical sServices
Sample Description: 18.8-465332-25-S0 Solil Phase
Sample No.: 21034

et

Concentration Method Detection Quanl;&—/
Compound Found in Limit (MDL) imes
Base/Neutral Extractables sample  Blank _ue/kg (ppb) ISR N

AT o
N O S T I S - -z
. S LTOSSG I me oY Aan e
- N - . e b ] P e
Loorissl-chiorogthv et A <3 I
B 1o R ey S
~-rachlorobenzene o - N
ST R e b s : )
- - Tl 4 wit g < z - - -
s J-Tachiorobenteny -7 -
- ISR N AR S J9N " -
Tohenzens
sIane -
P RN e b e -
— - < = . -
I3 - -



Table |
Summary of Sitewide Soil Remedianon Levels and Concentrations

American Chemical Services NPL Site
Griffith. Indiana

Average Concentration tmg/Ke) at:

Rem. Level Minimum Maximum On-Site  Stili Bot.  Off-Site  Kapica™  Pasitive
i Compound (mga/ka) (mg/ke)  (me/Ke) Cont. TrtmtLac. Cont I"azmey  Detects
Volatiles (135 samples) t ) o
i Vinvl Chloride 0.031 29 29 nd nd 29 nd o
! Chloroethane 2700 @ 0001 2 0.0015 nd 0.95 0012 ¢
Methylene Chioride | 62 | 0012 | 260 nd 136 318 0.:06 13
Acetone | 2400 | 0018 | 34,000 29 10 1.549 270 33
1,1-Dichloroethene (0098 | 0003 | 390 nd : nd 117 nd 4
1.2-Dichlorocthene (cis) i 250 0002 | 120 0606 : 219 5.55 7.6
"__Chloroform i 9.5 ;0001 : 2800 097 - 26 223 0.00+ a1
[ 1.2-Dichloroctiane {064 1 0001 ;| 240 0436 158 346 00+ T
{__2-Butanone 620 + 0004 | 99.000 0102 59.5 3.760 3 at
i___1,1,1-Trictloroethane r 2300 | 0001 i 150.000 885 1.093 5679 0.2i7 T
{__ Carbon Tetrachioride i 038 | 530 : 3.600 nd 1065 nd nd .
! 1.2-Dichloropropane 042 ¢ 0001 . 23 nd nd 3.04 g7  1®
! _ Trichloroethene 53 0003 @ 19.000 5.3 184 927 R
1.1.2-Trichloroethans 0.51 0.001 300 0035 271 94.6 ac it
Benzene i 0.061 7.100 03 3 97.3 < A
4-Methvi-2-pentanone 630 0.002 61.000 0.119 233 2.536 63.6 ~
Tetrachloroethene 1.1 0.002 46.000 431 266 2,161 113 S
1.1.2,2-Tetrachiorpethane 038 0002 : 39 0779 nd 0.017 nd <
Toluene +5.000 0.001 200.000 5.203 1.7 3,987 1,390 2
' Chiorobenzene 150 0.002 1.000 0.104 5.002 177 il o
Ethvibenzene 1.300 0.002 23.000 194 731 a43 o
Styrene 1.7 0.001 310 3 54 5 e -
Xylenes (mixed) 25.000 0.002 100,000 “ul 73 3738 143
“Semi-Volatiles (85 samples: ]
bis (2-chloroethvh ether 002" 0.099 209G ol T 43 ne __’:_
L.3-Dichlorobenzzne 24 0.045 1 PER n: 113 e B
Isophoronz "2 0.041 3.500 16 4 ) 53 T
1.2.4-Trichlorobenzens 15 0034 i nd 1232 i3 o Y
Napthalens 32 00s: .03 s 292 S
Hexachlorobewdiens Q.36 0033 N i i 13 ong jv_l
2.5-Dimiotaiusne 0.04% 33 23 s ad 33 s
2.4-Dinuratolyen: 0.0<2 0 oA S mioomd el
r-N1Gosodiphanviamne 12 313 i3 e 3 Lol L
Hzxachlorobenzens 0Qis n.2s i nl el 207 o __
Pentadiiiorcniena a3 1043 i : < ol :
Ars Zetivabiexe | Phuldiae i Gazn e .‘4:'— B i L3248 <
dien-butr lnnilate 2300 N0 A R R N S
PAHs 00027 3252 crc 234 v l8 b




Yange d
summary of Sitewide Noii Remediation Levels and Concentrations
american Chemical Services NPL Site

Griffith. Indiana

Average Concentration «mg/kg! at:

Rem. Level Minimum Maximum  On-Site  Still Bot.  Off-Site  Kapica: I’
Compound (me/kg? img/kg! (mo/Kal Cont. Trtmt Lag. Cont Pazmer  [rer
Pesticides/PCBs (130 samples)
0.0047 033 Q.33 nd nd nd

atpha-BHC

beta-BHC

0.016

0.8

nd * nd ' 8

gamma-BHC (Lindane)

0.046

! 1.1

nd { 1.1 |

Endosulfan 1 0.63 12 700115 '+ 12 © nd 0.042 =
Aldrin 0.002 0013 77 ! nd nd . 386 0.088 :
Hepuachlor Epoxide 0.0033 0012 0.013 nd nd 0.013 nd
44-DDE 0.16 088 0.83 nd nd 0.88 nd
44-DDD 0.12 0.025 3.3 nd nd 3.3 T
44-DDT 0.088 005 12 0.07 8.35 1.7 nd
PCBs : 0.99 1,435 109 117 234 827
Metals (52 samples) o
Anumony I 7 152 b 2875 1 46.24 1.9 N
Banum 2.600 874 £.400 N 466 1,462 2312
Cadmium s 205 00 0.72 1473 102 $36
Chromuum (V] 140 4.9 3750 32 196 253 N
Lead oo B 7209 TE x42 1067 4650
TICs -
Propenv! Benzenes 320 o
Ethyvl Methvl Benzenss 4,900 B o
Diethv! benzenes 1,300 e - o
Methyl Propvi Benzenes o e .
___Dimethvl Ethy! Benzzanzs : o i - o i
Oxveenated Beazenes e B
Nirpgenated Benzenes o L e V T
Halegenated Alkanz; . - o ] _
___n-chain Atkanes - o o L
Branched Alkanes T o ~ o _——“»
Methviated Napthalenes xS -
T chic Ketones . o B _ o o
Soon-Ciche Anids _ foee B ) “: L T T
T abiz ancivdes commaunds Jor Wl s TN L Lot L oo pree
Wi ACSROD - Tune s
IoJontanrnuons ot AT e s nom LU a T E
S ANV IIATT CONOTHERL D Saaa Sl Tl
Tordandicatesdr sompen2 oo Dreoern o
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